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ABSTRACT
Climate change creates an imperative to develop renewable energy
infrastructure, and the state of Vermont has committed to developing new renewables.
However, renewables pose significant threats to natural systems because of the
dramatic changes to ecosystems that occur with development. Public outcry over new
developments and dissatisfaction with the current process used for siting indicate that
the old regulatory process may be outdated. This thesis seeks to bridge the divide
between ecology and law in renewable energy infrastructure siting. Using the state of
Vermont as a case study, it suggests a new, proactive energy planning process that
would use spatial analysis and public involvement to bring experts and citizens together
to evaluate difficult tradeoffs and make hard choices about where to site renewables.
In this thesis I use content analysis to determine which issues are important to
stakeholders involved in the debate about energy siting. I then develop spatial analysis
of Chittenden County to examine four metrics important to siting: generating potential,
carbon storage, viewshed, and biodiversity. This spatial analysis could be applied by
policy makers to evaluate tradeoffs among these four metrics. Finally, I propose a new
regulatory siting process that would use stakeholder engagement and proactive
planning to create “Renewable Energy Zones” where development could be fasttracked while safeguards are in place to protect important natural resources and the
public interest.
A better understanding of public concern, landscape-scale spatial modeling of
ecosystem services, and a new proactive energy planning process could pave the way
for a more effective siting process that allows for rapid development of renewables to
combat climate change and includes local voices.
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CHAPTER 1: INTRODUCTION
1.1. Problem statement
Climate change poses great risk to people and nature, and an important part of
mitigating climate change is the construction of new renewable generation resources
(IPCC, 2001). The importance of transitioning away from carbon-intensive fuels
toward low-carbon sources cannot be overemphasized (IPCC, 2014). The construction
of renewable resources, especially wind generation, poses a series of vexing issues,
including vocal public opposition, novel impacts to natural systems, and challenges to
the traditional regulatory process. In this thesis, I examine the problem of wind energy
siting through three disciplinary lenses: political science, spatial modeling, and law.
Using Vermont as a case study for the first and third lenses and Chittenden County as a
case study for the second lens, I delve into public opinion about wind, develop and
deploy a spatial modeling technique for evaluating environmental tradeoffs, and
propose a new regulatory process that would use public involvement and spatial
mapping to create Renewable Energy Zones where permits could be obtained more
quickly.
Wind projects have proved tremendously controversial in many areas around
the world, including Vermont. Although a majority of Vermonters support wind
development along ridgelines in the state, an active and growing minority has achieved
significant political gains against wind development (Stein, 2012, 2013a). Without
effectively understanding and addressing opposition, it may become increasingly
difficult to site wind energy in the state at all. Opposition to wind energy may be
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motivated by a variety of factors including concerns about aesthetics, noise, or impact
to the environment (Devine-Wright, 2005). Examining the underlying concerns and
motives of both supporters and opponents to wind provides a nuanced context for the
energy conversation in the state and helps to target regulatory reforms.
Energy infrastructure siting in Vermont has traditionally been a reactive
process. Developers propose sites and the Public Service Board considers whether to
grant a Certificate of Public Good, allowing the development to be constructed (30
V.S.A. § 248) . Energy siting is very different from other forms of land use where
proactive spatial planning is used to zone specific areas for particular uses. Without
comprehensive spatial planning, regulators miss the opportunity to evaluate tradeoffs
involved in siting. Also, renewables occupy more land area than fossil fuel plants, and
so the dangers to important natural features and ecosystems are fundamentally different
than with fossil fuel development (McDonald, Fargione, Kiesecker, Miller, & Powell,
2009). Examining a series of environmental metrics across the landscape and making
decisions based on comparative data would lead to more informed decision-making and
a conscious comparison of possible sites. With such information, decision-makers
would more fully understand the impact of their choices on a variety of metrics.
In Vermont siting authority is centralized with the state Public Service Board,
with an opportunity for citizens to influence the process through becoming
“intervenors” (Energy Generation Siting Policy Commission, 2013b). Local citizens are
rarely successful in blocking projects, though they can win concessions about specific
issues like noise limitations. Citizens have noted that they feel the process is
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exclusionary and too legalistic for them to meaningfully participate (Watts, 2006). The
caseload at the Public Service Board has been dramatically increasing in recent years
due to the number of renewable facilities being developed in the state (Energy
Generation Siting Policy Commission, 2013b). The absence of a proactive planning
process, public dissatisfaction, and the changing nature of energy generation siting
(from fossil fuels to renewables) suggest that the siting process is in need of reform.
Reforms should be targeted at improving public involvement as well as reducing the
regulatory burden on developers. Ideally a new process would reduce conflict and soft
costs of development (Nolon, 2011).
1.2. Approach
In this thesis I first examine the current state of public opinion about energy
siting. I use content analysis to discover which issues were most frequently discussed,
whether those issues were associated with a risk orientation or a benefit orientation, and
how Vermonters think about different sources of power, such as wind, solar, or fossil
fuels. Data for the study come from four public hearings held throughout the state by
the Energy Generation Siting Policy Commission (Energy Generation Siting Policy
Commission, 2013b). The disciplinary and theoretical underpinning of the second
chapter lies in communications theory, which seeks to gain a deep understanding of
public discourse by going beyond survey results to a more intensive process of analysis
that is semi-quantitative, but retains aspects of interpretation and narrative
understanding (Luhmann, 1989; Watts, 2006).
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In the third chapter I apply spatial modeling to the problem of wind farm
location. I use Chittenden County as a case study to explore ways that spatial mapping
could inform the siting of renewable energy. I model the impact of hypothetical wind
development on four metrics: renewable power generation, carbon storage, impact to
natural features, and impact to viewsheds. The disciplinary roots of this chapter lie
within ecology, and specifically within the sub-field of ecological economics (Daily,
1997; Kareiva, 2011). Drawing on a literature that uses mapping to more clearly
articulate tradeoffs between policy options, I deploy a lens of ecosystem services to
evaluate tradeoffs between environmental goods (renewable power) and environmental
harms (impacts to natural systems, carbon storage, and viewsheds) (Naidoo & Ricketts,
2006; Polasky et al., 2012).
The results of the second and third chapters feed directly into the fourth chapter,
in which I address concerns about the legalistic siting process and propose a new
community-led process. In this chapter I use Vermont as a case study to critique the
contested case model of energy siting, which is used in 21 states, and propose a new
community-led model for siting (National Association of Regulatory Utility
Commissioners, 2012). I take a deep look at the theory underlying democratic
participation in technical decision-making. I examine the role of experts and citizens
and propose ways to deploy both technical knowledge and local knowledge to
designate Renewable Energy Zones (REZs) where siting of controversial facilities
could be fast-tracked. The disciplinary underpinnings of this chapter lie in law and
environmental dispute resolution, and I draw on a wide range of sources from several
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fields, including epistemology and political science (Fischer, 2000; Nolon, 2011; Stone,
2012). Although this chapter has a heavy theoretical bent, it connects this theory to a
robust discussion of the practical application of community-led planning. The results of
this study could also be applied to the 20 other states that currently use the contested
case model (National Association of Regulatory Utility Commissioners, 2012).

1.3. Major findings
This thesis finds that the reactive permitting process could be greatly improved
through paying closer attention to the concerns of the public and using spatial planning
to evaluate tradeoffs between sites.
During the public hearings, participants frequently discussed their concerns
about the process itself. They saw the siting process as legalistic and exclusionary. The
public also discussed risks related to energy much more frequently than benefits, and
they focused on wind to the exclusion of other sources, especially in communities
where wind farms already exist or are proposed (Rutland and Lowell). These finding
indicate that a slow, discursive process is necessary to develop the understanding of
energy issues among citizen participants before the designation of REZs takes place.
They also indicate that if communities were allowed a total veto power over wind
energy, it is entirely possible that no wind areas would be designated in some
communities. If the state wishes to site renewables, it must put some limitations on
local rights to veto even under a community-led planning system, and ensure that the
composition of stakeholder groups is balanced.
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In this thesis I also show that using free, publicly available data can yield
significant insights into the costs and benefits of siting renewable energy. Using spatial
planning to identify areas on the landscape where turbines would have lower
environmental or social costs could allow communities a greater degree of both insight
and control over the location of controversial projects. Tools similar to those deployed
in this chapter could be used to facilitate a public dialogue about the costs and benefits
of siting renewable energy in specific areas.
Although spatial planning does provide insight into what the environmental and
social costs of siting in particular areas might be, there are no easy answers when it
comes to wind siting. Of the 25 best turbines in each of the four metrics I examine (e.g.
most power production, or least amount of carbon storage loss), there was very little
overlap, meaning that there are no obvious low-cost/high-benefit areas for
development. For example, areas that are ideal for producing power also tend to be the
most visible areas on the landscape: if 25 turbines were sited to maximize the
production of power, those turbines would be seven times more impactful to viewsheds
than if we sited 25 turbines optimizing for viewshed performance.
Because these tradeoffs exist between desirable environmental and social
outcomes, subjective social decision-making is necessary to determine which areas
should be designated as REZs. There is no clear-cut, technically correct answer to
where to site wind on the landscape. The community-led siting process would require a
democratic decision-making body composed of major stakeholders to grapple with
these tradeoffs. In this setting, it is the role of scientific experts to describe the tradeoffs
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inherent in siting, and it is the role of the community of stakeholders to decide which
metrics to prioritize and ultimately settle on an energy development plan.
The problem of siting renewable energy, particularly wind, remains a vexing
one, though it is more important than ever to move away from fossil fuels. In this thesis
I begin to grapple with the issue of energy siting in Vermont, which concerns are most
important to the public, the capabilities and limitations of spatial mapping, and who
should decide where to site renewable energy on the landscape. I attempt to weave
together themes from a variety of disciplines and search for insights from both
theoretical and applied perspectives. Although this thesis is heavily focused on
Vermont, its findings could easily apply to other areas struggling with energy siting.
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CHAPTER 2: OPPOSITION TO WIND ENERGY IN VERMONT: AN
ANALYSIS OF PUBLIC HEARING DATA

2.1. Introduction
Like many places around the globe, the development of wind power in Vermont
is tremendously controversial (Dimitropoulos & Kontoleon, 2009; Ladenburg,
Termansen, & Hasler, 2013; Stein, 2013a; Wright, 2011). A 21-turbine, utility-scale
wind plant, the Kingdom Community Wind project, came online in Vermont in
November 2012, causing both negative and positive community reactions and a strong
anti-wind political response from some state legislators (Stein, 2013a). The following
year, legislation to place a three-year moratorium on wind development in the state that
was championed by Sen. Robert Hartwell, Chairman of the state Senate Natural
Resources and Energy Committee (Stein, 2012). The bill had strong support among
some legislators and members of the public, though it ultimately failed to pass (Stein,
2013b). The small but energized opposition movement has often been accused of
demonstrating a Not-In-My-Backyard (NIMBY) sentiment, which is defined as
parochial self-interest causing people to oppose projects that would serve the broader
public good (Gram, 2014; Margolis, 2013; Romans, 2011).
Public opinion polling shows strong and consistent support among state
residents for the development of wind power along mountain ridgelines (Clark, 2013;
Luskin, Crow, Fishkin, Guild, & Thomas, 2008). This support cuts across demographic
lines and party affiliation, with one study finding 73% of 18-39 year olds and 61% of
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respondents 55 and older supporting the development of wind energy along Vermont’s
ridgelines (Clark, 2013). These public polling data do not expose the drivers of public
opinion, nor do they provide insights into the motives of the active minority who
oppose wind in the state. Because this minority has received a great deal of coverage in
the press and a high degree of political influence, understanding the underlying
narratives and motives of both opponents and supporters of wind development in the
state can provide insights into the larger political landscape of energy development in
the state (Devine-Wright, 2005). Wind development is happening within the larger
context of energy development more generally. Within this context, the values and
narratives associated with fossil fuels, other renewables, and transmission options are
posed as alternatives to wind, with their own benefits and risks. In 2011, the Vermont
Public Service Department released a Comprehensive Energy Plan that called on the
state to derive 90% of the energy it consumes from renewable resources by 2050
(Vermont Department of Public Service, 2011). Given this ambitious goal,
understanding the social and political discourse around energy in the state could
provide significant insight into what people in the state are thinking about various
energy sources.
This small-n study uses qualitative analysis of 146 public comments delivered at
a series of public hearings on energy siting in Vermont to examine the dominant
narratives in the discourse about energy among those who are politically engaged in the
issue. It also considers how these narratives shape the public process for energy siting,
and it critically assesses the application of the term NIMBY to opponents of large wind
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projects. A majority (65%) of the comments discussed wind energy, but commenters
also discussed other renewables as well as fossil fuels. In this chapter I discuss findings
about wind in detail and also findings about attitudes toward other sources.
In Section 2 of this chapter I describe the process of the construction of meaning
in public discourse through the use of narrative, symbols, and frames, and define the
NIMBY phenomenon. In Section 3 I present the data and methods used in this chapter.
In Section 4 I present results from the chapter, and in Section 5 I discuss the
implications of those results for energy planning and public engagement in the state.

2.2. Background on public discourse and energy development
2.2.1. The construction of meaning in public discourse related to energy
Meaning in the public discourse is constructed through symbols, narrative, and
interpretation (Stone, 2012). In analyzing public opposition to wind farms in particular,
researchers have often taken a positivist approach, assuming that the measurable,
physical characteristics of a plant will determine the level of public acceptance (Barry,
Ellis, & Robinson, 2008; Devine-Wright, 2005; Ellis, Barry, & Robinson, 2007).
Others have focused on technological or market explanations for the level of renewable
energy development, but have largely ignored the social and political dimensions of
energy development and the meaning that communities make of such projects
(Jacobsson & Johnson, 2000). Still others have searched for demographic variables that
correlate to opposition or acceptance, or have examined the causal link between
payments to communities and their acceptance of new projects (Groothuis, Groothuis,
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& Whitehead, 2008). Such lines of research have yielded inconsistent results that do not
lead to clear means of predicting opposition to wind development based on measurable
physical characteristics (Ellis et al., 2007). The failure of these lines of research to
produce insights that can be applied to new places and situations points to the need for
place-specific research about community acceptance of wind farms and other forms of
energy.
Opposition or support for energy development is not derived from an objective,
positivist experience of them, but rather from the construction of meaning that happens
in a place-specific social setting. Interconnected subsystems within society, “discourse
coalitions,” create meaning and shape the usage of narrative and symbols through the
process of discourse (Luhmann, 1989; Stone, 2012; Szarka, 2004). Groups contest the
meaning of objects, like wind turbines or solar panels, and connect them to larger
narratives about identity, place, societal risk and benefit that invest those objects with
meaning beyond their physical characteristics (Anderson, 2013; Devine-Wright, 2005).
Some authors examine the constructed meaning of energy projects in the context of
competing subsystems of discourse, noting that stakeholders and the media play a
powerful, if underappreciated, role in the amount and type of energy infrastructure that
is built (Stephens, Wilson, & Peterson, 2008; Wilson & Stephens, 2009; Wolsink,
2012). Competing narratives about energy projects determine which ideas gain traction
and which ideas fade. These ideas, the material of discourse, influence which projects
are successful and which fail, and ultimately influence the degree to which renewable
energy is successfully deployed (Wilson & Stephens, 2009).
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As symbols acquire meaning, one of their most powerful aspects is ambiguity
(Stone, 2012). Stone defines ambiguity as “the capacity to have multiple meanings,”
and points out that political discourse is largely about the struggle for control of
ambiguity (2012, p. 138). Different actors, with different interests, can construct the
same symbol in different ways. This ambiguity around specific symbols allows for
coalitions to come together because each section of the coalition projects their own
meaning onto the symbol (Stone, 2012). In the case of energy generation, symbols and
narratives come to have a variety of meanings for different actors. A coalition of people
supporting renewable energy may do so for a variety of reasons: economic
development, environmental benefits, technical advancement, or political reputation.
Vermont’s Comprehensive Energy Plan is an example of coalition-building that uses
the ambiguity of renewable energy as a way to bring supporters together. It uses frames
of environment, economy, and human health to promote the use of renewable energy
(Vermont Department of Public Service, 2011). Likewise, opponents to wind energy
use these same frames to build anti-wind coalitions, capitalizing on the ambiguity of the
symbols of wind energy (Margolis, 2013; Wright, 2011).

2.2.2. NIMBY sentiments in wind development
The term NIMBY emerged in the 1980s, when it was coined by the pro-nuclear
movement to refer to local people who opposed siting nuclear facilities in their
communities (Petrova, 2013). Since that time the term has gained significant currency
in both the academy and society, and has been applied to a variety of types of projects

12

that are considered locally undesirable but socially necessary, such as landfills,
transmission lines, and housing for the poor (Petrova, 2013). Opponents labeled
“NIMBYs” may themselves recognize the general social utility of such facilities, but
oppose their being sited locally, although they also may oppose such facilities being
sited anywhere, as is sometimes the case with wind energy (Devine-Wright, 2005). The
term carries a host of embedded beliefs that are explicitly or implicitly held about
members of the opposition. They are believed to be selfish or ignorant about the
benefits of the project, or it is assumed that they are unfairly weighting local
environmental or health impacts (in the case of wind these impacts include viewsheds,
bird and bat mortality, or sensitivity to noise) more heavily than global or regional
environmental benefit, such as mitigation of climate change, better air quality, or
energy independence (Groothuis et al., 2008; Wolsink, 1996). Applying the concept of
NIMBY also assumes that everyone would prefer not to have these projects “in their
backyards,” and that the rest of society understands the usefulness of such projects
(Devine-Wright, 2005; Wolsink, 1996). These assumptions have undermined a
meaningful research agenda in understanding local opposition to wind projects and
have obscured or oversimplified the social dynamics at work in wind siting (Barry et
al., 2008; Ellis et al., 2007; Petrova, 2013). The concept of NIMBYism is not a
satisfying theoretical framework for understanding opposition to wind farms because it
carries a set of assumptions that lead to pre-determined conclusions about the nature of
wind farm opposition. Comparing the assumptions of NIMBYism to data gathered
under a different theoretical framework can provide insights into whether NIMBYism
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is a useful lens to apply. Alternative frameworks are needed for researchers to describe
and understand the social forces at work in wind siting. One such theoretical framework
comes from the theoretical work of Luhmann (1989).
Several researchers have applied Luhmann’s social function systems theory to
characterize the societal context of wind siting (Fischlein et al., 2010; Luhmann, 1989;
Stephens, Rand, & Melnick, 2009; Wilson & Stephens, 2009). Luhmann suggests that
ecological phenomena are absorbed by distinct but interconnected societal subsystems,
for example, economy, law, science, and education. Each of these subsystems deploy
distinct modes of communication, or codes, that they use to communicate within the
system (Luhmann, 1989). For example, economics uses the languages associated with
money, employment statistics, and GDP to explain, absorb, and describe ecological
phenomena. Science might use languages associated with quantification, certainty,
prediction, and causality. Addressing ecological issues such as climate change or
energy development requires the subsystems to interact and communicate with one
another, but the languages used to do so often remain grounded in their system of
origin. We can trace these languages through coding to determine which subsystems are
activated in response to a particular problem (Luhmann, 1989). To understand the
systemic response to a phenomenon, one must look at the codes used to communicate
across subsystems (Fischlein et al., 2010).
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2.3. Methods
2.3.1. Data source
In this chapter I use content analysis to identify patterns of meaning in the
speech of members of the public who gave comments during public hearings held by a
state commission in Vermont. In response to sharp public criticism over the siting of
large wind facilities in Vermont, Governor Peter Shumlin formed a seven-member
commission, the Energy Generation Siting Policy Commission, to examine energy
siting policy in the state (State of Vermont, 2012). The Commission was charged with
evaluating this policy, with special emphasis on the role of the public in planning and
siting (Energy Generation Siting Policy Commission, 2013b). During its deliberation
process, the Commission held five public hearings and received hundreds of written
public comments. Four of the hearings were transcribed, but the fifth was not. Data for
this analysis came from transcriptions of the four public hearings held in Brattleboro,
Burlington, Lowell, and Rutland, Vermont. Data included 146 comments received from
126 individuals during the public hearings. Transcripts of the four public hearings as
well as other proceedings of the commission are available online (Energy Generation
Siting Policy Commission, 2013a). Transcripts were prepared for the Commission by
professional stenographers.
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2.3.2. Content analysis
Content analysis sheds light on meaning by identifying patterns in large
quantities of qualitative data (Fischlein et al., 2010; Holsti, 1969; Krippendorff, 2004).
Researchers signify those patterns using labels to categorize source data, then quantify
and interpret the outcomes (Payne, 2004): content analysis “systematically allocates the
content (of written sources) to pre-determined, detailed categories,” then interprets
those categories (Payne, 2004, p. 51). This method allows researchers to systematically
process the contents of public hearings or other qualitative data to determine the
concerns held by stakeholders. Content analysis gives a clearer idea to researchers and
decision-makers about what stakeholders in a given political situation find important. It
can also serve as a foundation for a productive conversation about contentious issues
because it forces all participants to focus on all identified dimensions of a problem
(Stephens et al., 2009).
In this chapter I conduct content analysis to identify frames being used by the
general public during the aforementioned public hearings. A frame is an underlying
structure through which individuals organize information and describe their
experiences. Frames are shared mechanisms of discourse that produce meaning for both
the speaker and listener. That meaning is being constructed within the dialog occurring
between individuals. Meaning is constantly evolving depending on how participants in
discourse deploy the frames they use (Watts, 2006). When speaking about common
issues associated with energy development, people evoke frames. As they navigate
through the landscape of concerns, they tap into a common set of interconnected terms
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and ideas (Gamson & Modigliani, 1989). For example, some common frames might
include the aesthetic impact of renewable energy developments, the potential
environmental impact of projects, or the fairness and accessibility of the process.
The codebook used in this chapter was adapted from a codebook used by
Stephens et al. (2009) to characterize text from the media and from interviews
involving renewable energy development. I adapted that codebook to more fully
capture the energy discourse in Vermont. Similar codebooks or schema of analysis
were used by Chaudhry et al. (2013), Feldpausch-Parker et al. (2013), Fischlein et al.
(2010), Jepson, Brannstrom, and Persons (2012). The frames themselves were first
taken as a priori, established in advance of the coding exercise based on theoretical
conception of the material, and the codebook was then modified as the research process
progressed so that it more effectively captured this particular dataset. For example, the
Stephens codebook specifically identifies glare, navigation, radar, and worker safety as
risks raised in the health and safety frame, but this list does not include noise. This
issue of noise was raised frequently in the public hearing data, so it was listed explicitly
in the codebook.
I added an additional frame of “Process” to characterize comments where
speakers were discussing the regulatory process for siting energy facilities. Because one
charge of the Commission was to examine how the energy siting process might be
changed, the process code was important for understanding how commenters described
the current process or changes they would like to see.
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The “Political” frame was applied whenever a speaker raised Vermont’s
Comprehensive Energy Plan. This plan uses the tool of symbolic ambiguity to create a
coalition promoting renewable energy for a variety of reasons, economic,
environmental, or health for example (Vermont Department of Public Service, 2011).
The plan was mentioned frequently by commenters who often did not identify why they
supported the plan specifically, but held it up as a laudable goal which the state should
work toward by building renewables. These types of comments were coded with the
“Political” frame because the plan is a political document that outlines an ostensibly
political goal.
Frames can be raised in either a negative (risks) or a positive (benefits) display,
with the speaker expressing support for or opposition to projects or policies. The frame
itself does not express the particular speaker’s attitudes toward that topic. For example,
one speaker may be advocating for more wind development and mention that they find
wind turbines beautiful and sculptural. That speaker would be using an aesthetic
framing, although quite differently from others who use aesthetic framing to express a
dislike for the way turbines look.
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Table 1: Codebook identifying frames applied to public hearing data on energy siting in
Vermont, adapted from Stephens et al. (2009)

Frame
Technical

Risks
Technological limitations
and uncertainty (lack of
reliability, intermittent
generation, too much
transmission needed,
inefficient or low capacity
factor)

Benefits
Technological reliability
(certainty and advancements)

Economic

Expensive, destabilizes local
economy (reduces tourism,
disrupts hunting or fishing,
reduces property values)

Low cost, strengthens
economy (jobs, free fuel
source, payments to town or
landowner, tax relief)

Environmental

Negative environmental
consequences (bird or bat
mortality, habitat loss,
impacts to hydrology
including flooding)

Positive environmental
consequences (reduces carbon
emissions, reduces air
pollution, replaces fossil fuels,
mitigates climate change)

Health and
Safety

Health and safety concerns
(glare, navigation, radar,
worker safety, noise, lowfrequency noise, headaches
and nausea)

Health and safety
improvements (reduces
respiratory problems)

Political

Negative political
ramifications (image,
reputation, threat to political
security, energy sold out of
state, asymmetric political
power between developers
and residents)

Positive political ramifications
(being a leader, closer to
political goals, energy
independence, reaching
Vermont's goal to generate
90% from renewables, being
like progressive countries in
Europe)
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Aesthetic and
Cultural

Negative impact to places or
community fabric (cultural,
historical or recreational
sites, tears communities
apart, pits environmentalists
against one another, not
right for Vermont
specifically)

Positive impact to
communities or places
(enhances local culture, brings
community together)

Process

Current process needs to be
changed (excludes citizens,
too expensive to participate,
confusing, too political/not
objective, does not protect
natural resources, outcomes
are predetermined)

Current process is adequate
(sufficiently rigorous, not too
complicated, results in fair
decisions, provides for the
greater good by preventing a
minority from blocking new
projects, protects environment)

General

Used when speakers
opposed an energy source
but did not use language
indicating a particular frame

Used when speakers supported
an energy source but did not
use language indicating a
particular frame

In this chapter I also coded for energy generation source type because
commenters frequently addressed sources other than wind, such as solar, biomass,
nuclear, or fossil fuels. Unlike hearing data or media data, which tend to be
concentrated on a particular source, public hearings range across a variety of the
public’s concerns. Many previous studies of wind using content analysis do not code
for other source types, so their analysis is constrained to wind (Fischlein et al., 2010;
Stephens et al., 2009; Wilson & Stephens, 2009). Wind was the most frequently
addressed source, so the data in this area are very rich, but capturing the framing of
other sources allows a more thorough examination of the competing energy narratives
in the state. Decisions about an energy generation type are not made in a vacuum;
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rather, the public has in mind tradeoffs between sources when they advocate for their
positions.
Generation source codes were always paired with a frame code, and frame
codes were always paired with a generation source code. If a speaker raised a concern
about environmental risks, it was important to know whether they were concerned
about the risks of wind energy or the risks of fossil fuels. The “General Source” code is
used most frequently when speakers were referring to concerns about the siting process
itself rather than a specific source. Because of the way data analysis was conducted, it
was important to always pair a frame code with a source, so the general source code
was used when no specific source was indicated. The source types are described in
Table 2.
Table 2: Codebook describing the energy source types

Source Code

Description

Wind

Wind power
utility-scale and small-scale wind power
Solar
PV, solar thermal, thin film
Biomass,
includes utility-scale projects, combined heat and power
wood-fired, and home technologies such as pellet stoves
and wood stoves
Hydropower
includes small hydro, existing hydro in Vermont, and HydroQuebec.
All hydrocarbon fuels, including oil, coal and natural gas
Nuclear power
Energy efficiency
Energy conservation
Most often paired with the "Process" frame where a specific
source was not mentioned

Other
Renewables

Fossil
General
source
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A comprehensive coding protocol was established, then frames and source
codes were assigned using HyperRESEARCH 3.5.2, a semi-quantitative research
software tool. Results were processed using Microsoft Excel 14.4.1. The unit of
analysis was a “thought element,” which is a unit of speech, an idea, or a single
argument (Gamson & Modigliani, 1989). A single comment often contained several
thought elements.

2.4. Findings
2.4.1. Perceptions of risk and benefit across the frames
The conversation in the state about energy siting is heavily focused on risks.
Risks were discussed in association with 367 frames, while only 137 frames were
raised in a benefit orientation. Risks were raised almost two-and-a-half times more
frequently than benefits. The frames associated with risks were also very different than
those associated with benefits. The three most prominent frames in the risk orientation
were process (23%), environmental (20%), and political (18%), and aesthetic and
cultural also featured prominently (15%). In the benefit orientation, the most prominent
frames were political (30%), environmental (27%) and general (16%). Figure 1 below
shows the distribution of frames within a risk or benefit orientation. Figure 2 below
shows how many times each frame was raised and whether that frame was raised in a
risk or benefit orientation.
The most important difference in the way that risks were discussed versus
benefits is the prominence of the political frame in the benefit orientation compared
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with the prominence of the process frame in the risk orientation. The political benefit
frame most frequently referred to Vermont’s ability to be a leader in the development
of renewable energy or wind, or its ability to achieve the goal of obtaining 90% of its
energy from renewable sources by 2050. A representative quote of the political frame
raised in a benefit orientation came from Lauren Dennis who testified at the Burlington
hearing.
“I looked out across the mountaintops and all the wind turbines and just felt so
incredibly proud at that moment to call myself a Vermonter and say that my state
started this, and we can start a trend across the nation.”
-Lauren Dennis, Burlington hearing.

Risk Orientation
Technical
17
5%

Benefit orientation
Aesthetic
and Cultural
54
15%

Process
85
23%

Political
66
18%

Health and
Safety
26
7%

Process
12
9%
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and
Cultural
Technical
7
7
5% Economic
5%
10
7%

Economic
30
8%
Environmental
37
27%

Political
41
30%

Environmental
73
20%

General
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Safety
1
1%

General
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Figure 1: Frames by benefit and risk orientation
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Frames by Risk and Benefit Orientation
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Figure 2: Ratio of risks and benefits for each frame

Speakers who raised process risks described feeling that their voices were not
heard during siting decisions or that the process did not adequately protect communities
from the negative effects of energy development. Will Bennington gave a
representative quote in this category at the Burlington hearing:
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“The Public Service Board process is totally broken and doesn't work for
anyone. The Public Service Board process is why folks in Monkton and Hinesburg are
facing a natural gas pipeline going through their front yards, which thankfully for some
of them they've been able to work with Vermont Gas, however hard they had to try to
change that. But the Public Service Board process is broken, the way that we make
decisions around energy is broken, and a lot of that has to do with the fact that we're not
facing consumption.”
-Will Bennington, Burlington hearing
2.4.2. The discussion of energy source types in the state
The most frequently discussed source type was wind (65%), followed by other
forms of renewable energy (20%). Figure 3 shows the distribution of comments among
the
Source Types

source

“general”

Fossil
5%

types.
source

Recall
type

that
was

the
most

frequently paired with discussion about
the siting process, but it also referred to

General
10%

energy efficiency or conservation. The
Other
Renewables
20%

risk orientation for wind was raised

Wind
65%

almost four times more frequently than
the benefit orientation.

Figure 3: Source types, relative frequency

Risks were about equally split with benefits for other renewable types. Fossil
fuels were raised in a benefit orientation only once (economic benefits). Figure 4 shows
how often each source was mentioned in a benefit or risk orientation. A quote from
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Steve Gorelick at the Lowell hearing displays a typical environmental risk frame
associated with wind:

“It stands to reason that no project should be approved if its environmental costs
are greater than its benefits. We've already heard about the ecological costs of a project
like Lowell, clear-cutting, bulldozing topsoil, blasting, filling wetlands, head water
streams compromised, wildlife habitat lost, and so on. These are real costs and they
can't really be mitigated.”
-Steve Gorelick, Lowell hearing

Source Types by Risk and Benefit
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Figure 4: Benefit and risk orientation by source types, absolute frequency

Figures 5 and 6 show how frequently the sources of energy were paired with the
frames in a risk or benefit orientation. Although they appear to be proportional, the
scale on the y-axis of Figure 5 is set to 275, while the scale on the y-axis of Figure 6 is
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set to 70. Risks were discussed more frequently than benefits, necessitating a different
scale.

Risks by Source Type
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Figure 5: Sources paired with frames raised in a risk orientation

Speakers raised concerns about wind in every frame and addressed issues from
the noise turbines make to the imbalance in funding and power between developers and
citizens. The most prominent frame in wind risk by a slim margin was aesthetic and
cultural (50 instances), followed by political (49) and process (46). Stan Shapiro
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displayed the aesthetic and cultural frame in a risk orientation associated with wind at
the Rutland hearing:

“But the reality is, who in their right mind who wants to come and live in this
incredibly beautiful state wants to live in an industrialized park of massive proportion?
I mean it's so antithetical to who we are and what we are.”
-Stan Shapiro, Rutland hearing
Stephen Marshall discussed the political risks of wind at the Burlington hearing:

“In the shadow of the proposed Lowell Mountain project, an elderly couple …
has visitors from Green Mountain Power. The couple is told, this project is going to
happen; you better sign the release. The couple felt intimidated, felt they were told -they were being told they didn't have a choice.”
-Stephen Marshall, Burlington hearing
Shirley Nelson displayed a typical process frame with risk orientation
associated with wind at the Lowell hearing:

“I wanted to talk a little bit about the 248 process. At this time the people of
Lowell, Albany, Craftsbury, and Sheffield are being held captive by this experiment
called Section 248. It has created a venue in which expert witnesses are the only factor
that has any value in the process of siting, and somewhere along the line has become
only the experts that have been hired by the developers. In our case the person taking
names that we wanted to -- when we wanted to speak, crossed our names off and the
names of other interveners off the list of speakers, with a laugh, and told us we would
have our chance at the technical hearings. We weren't -- didn't have much of a chance
then, either.”
-Shirley Nelson, Lowell hearing
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Although wind was the most frequently discussed source associated with a risk
orientation, speakers did point out the risks of other sources as well. Fossil fuels were
not frequently discussed (only 25 instances total), but when they were, they were most
frequently associated with a risk orientation. Kerry Wilson displayed the risk
orientation when discussing the environmental impacts of fossil fuels at the Burlington
hearing.

“I've learned about all the irresponsible ways in which we're producing energy.
Land is being fracked with the effect of poisoning that land, nuclear plants are leaking
radio waste into communities, not to mention all the effects of greenhouse gas
emissions from fossil fuels. Even hydro plants are flooding people out of their lands.
And, while some people here in Vermont are currently opposed to development on
ridgelines, at the same time mountain ranges are being completely decimated in other
states, like Virginia, in order to coal mine to be able to produce power to power our
homes.”
-Kerry Wilson, Burlington hearing
Benefits were less frequently discussed than risks, and the frames associated
with a benefit orientation were more heavily weighted toward political and
environmental benefits. Also notable is that wind outranks other renewables by a
slimmer margin in the benefit orientation (66 wind, 54 other renewables). Figure 6
shows the distribution of frames raised in the benefit orientation among the types of
generation.

29

Benefits by Source Type
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Figure 6: Sources paired with frames raised in a benefit orientation

The most prominent frame in the benefit orientation was the political frame for
both wind and other renewables. A quote from David Russell at the Brattleboro hearing
typifies the political benefits of renewables often discussed by tying them to energy
independence:
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“I have been involved with the alternative energy business since 1979 when the
second price strike or price hike took place with the OPEC nations and have been very
much concerned over that period to find ways to integrate in all of the above strategy
into the American system, mostly for an energy-independence type of a motivation at
least initially, of being dependent on foreign oil and knowing the problems that it was
going to create for the country.”
-David Russell, Brattleboro hearing
The environmental frame was the next most frequently raised frame for both
wind and other renewables. The importance of fighting climate change came up
frequently, and is illustrated by Sam Ghazey’s statement at the Burlington hearing:

“This is why we must immediately start investigating new sources of clean,
renewable energy, such as wind power, in our state, and we must start right now. We
already have momentum and, if production of these projects is delayed, it will kill that
progress and turn off companies willing to create energy for Vermont citizens, reduce
the chances of development of some of the only solutions we have of fighting and
protecting ourselves from this global issue we know as climate change.”
-Sam Ghazey, Burlington hearing
One surprising aspect of the benefits by source type analysis was the
prominence of the general frame. In these comments, speakers did not specify why they
supported renewables or wind, only that they saw them as a “good” thing or thought the
state should be doing more to promote them. Annette Smith gave a quote representing
this phenomenon at the Brattleboro hearing.

“I understand solar. I have lived off the grid with solar for 25 years in Vermont;
I had a really great hot solar-heated shower this morning. I understand how solar
works.”
-Annette Smith, Brattleboro hearing
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2.4.3. Variation by hearing location
There was a significant amount of variation between the hearings in terms of
what issues were raised, whether they were raised in a risk or benefit orientation, and
which source types were discussed. Brattleboro and Burlington were similar in nature,
with some variation. Brattleboro discussed risks slightly more often than Burlington
and focused more on the process frame. Burlington devoted more instances to the
political and environmental frames. Figure 7 shows the distribution of risk and benefit
orientations by source type for Burlington and Brattleboro, and Figure 8 shows the
distribution of frames for those two hearings.
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Figure 7: Benefit and risk orientation by source type at Burlington and Brattleboro hearings
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Figure 8: Frames raised at the Burlington and Brattleboro hearings, relative frequency

Rutland and Lowell were similar to one another, and both were vastly different
from Burlington and Brattleboro in terms of the sources discussed, the ratio of benefits
to risks and the specific frames that were raised. Speakers in Rutland and Lowell were
far more likely to discuss risks, especially risks associated with wind power. They also
talked more about aesthetic and cultural concerns, as well as health and safety concerns.
Figure 9 shows the discussion of source types in Rutland and Lowell along with the
orientation toward those source types. Figure 10 shows the relative frequency with
which different frames were raised at the two hearings.
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Figure 9: Benefit and risk orientations by source type at the Rutland and Lowell hearings
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Figure 10: Frames raised at the Rutland and Lowell hearings, relative frequency

2.5. Discussion
2.5.1. The risk orientation was much more prominent than the benefit orientation
Risks were discussed more frequently for every source type, for every frame,
and at every hearing in this chapter. The benefits of the energy system are generally
taken for granted. When we need electricity, we have faith that we will be able to flip a
switch and that it will be available at any time of day or night; while policy makers are
very concerned about this reliability, citizens are generally less attuned to this aspect of
electric supply (Fischlein et al., 2010). Electricity has become seamlessly integrated
with almost everything we do, and so it becomes invisible. It is much easier to point to
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what is novel and negative about the ways we produce electricity than to focus on the
benefits of any given source type (Barry et al., 2008). The benefits of electricity
disappear into the background, while the risks are front and center in the debate. When
benefits are discussed, they are raised as relative to another source type. For example,
renewables may be seen as less destructive than fossil fuels. The debate about
electricity sources becomes an exercise in measuring the least impactful sources rather
than looking for the most beneficial sources. We are by definition comparing costs.
Overall speakers lacked a comparative lens. Some speakers compared risks across
sources, but many simply pointed at the risks of one source, saying that we should
avoid that source.
Public hearings (and notice and comment processes more generally) facilitate
this type of thinking. Rather than looking toward a particular concrete goal, like the
least impactful way to provide the electricity the state demands, speakers focus on what
they do not like about a particular source (Nolon, 2011). Involving citizens in planning
where some provision must be made for generation (or power purchasing contracts)
could force this comparative lens. Rather than focusing on the risks of one source,
citizens would have to compare risks and choose the least risky options.
The focus on risks also points to a need for quantification of these risks for
comparison across source types. For example, several speakers mentioned the impact of
wind power on wildlife habitat in ridgeline areas, but there was no effort to compare
how this habitat loss might compare to the loss of operating agricultural area caused by
solar development or the potential impact of habitat loss caused by mountaintop-
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removal mining for coal. Academic literature often refers to the need for this crosssource lens to be applied to the quantification of risks associated with different source
types, but this thinking has not penetrated the general public discourse (Gamboa &
Munda, 2007; Nugent & Sovacool, 2014; Sovacool, 2009; Willis et al., 2010). Risks
were proposed without a concrete understanding of the magnitude of those risks or the
relative magnitude of those risks across source types or areas.

2.5.2. Process, political, and environmental frames featured prominently
There was a strong consensus among speakers that the current process for siting
energy is not working well. Speakers were over seven times more likely to raise the
process frame in a risk orientation. They saw the process as legalistic, inaccessible,
expensive, and difficult to influence. Many pointed out that the Public Service Board
accorded expert testimony greater weight in the siting process than the testimony of
citizens. This was true across source types and hearing locations. Many, especially at
the Brattleboro hearing, thought that town plans should have more influence in the
process, and that local people should be allowed to interpret their town plans rather than
lawyers at the Public Service Board interpreting the plans. Several other authors have
discovered similar concerns about the siting process, most notably Richard Watts,
whose research was also conducted in Vermont (Watts, 2006; Watts & Maddison,
2012; Watts & McRae, 2006).
Speakers who supported and opposed wind (and other renewables) frequently
deployed the political frame. The values expressed by these two groups were often the

38

same: equity, social justice, and the leadership of Vermont nationally. The values were
the same, but the method of reaching them diverged between supporters and opposition
to renewables. Those supporting renewables using the political frame frequently raised
in the Vermont State Comprehensive Energy Plan. The plan came up more frequently
in Brattleboro and Burlington than in Lowell and Rutland. Because mentions of this
plan were coded as political, that frame featured prominently in the chapter. It is clear
that achieving the plan is something that Vermonters care about, but how to do that is
where the consensus breaks down. This finding fits with Deborah Stone’s notion that
political symbols are powerful precisely because they are ambiguous because that
ambiguity allows for diverse groups to support a goal for different reasons (Stone,
2012). The plan means many things to many people, and so it brings together a wide
range of supporters. If someone mentioned the plan without other context, it was
impossible to know whether they supported the plan for economic, environmental, or
energy independence reasons. Those who opposed wind were less concerned that
Vermont achieve the goals laid out in this particular plan, but focused rather on the
values of equity.
Many people involved in the debate relied on arguments related to
environmentalism. The fact that this frame holds significant currency across groups
indicates that this mode of thinking has a great deal of traction across the state. Most
Vermonters hold “environmentalism” as an ideal, but the exact construction of that
ideal varied: for example, those supporting renewable energy often pointed to the need
to mitigate climate change, while those who opposed it focused more on the local
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environmental impacts like habitat loss, bird and bat mortality, or damage to head
waters. A focus on the local environmental costs of wind development is common
among opponents to wind power and is consistent with the findings of other studies
(Devine-Wright, 2005; Firestone & Kempton, 2007; Haggett, 2011). The prominence
of the environmental frame across a wide variety of speakers and positions is unique to
Vermont. This consistent support for environmentalism, broadly defined, was
significantly different from other states (Fischlein et al., 2010). In Fischlein et. al,
economic and technical frames featured very prominently (22-38%) while
environmental frames constituted only a small portion (4-7%) of total coded statements
in Massachusetts, Minnesota, Montana, and Texas (2010).

2.5.3. Differences in regions and NIMBYism
The regional differences found among the hearings were striking. These
differences manifested how speakers discussed generation sources, which frames they
raised, and whether they raised those frames in a risk or benefit orientation. Burlington
and Brattleboro were similar in that speakers there discussed some benefits of
renewables; they discussed a wider range of sources; and the frames raised were
primarily political, environmental, and process, with little attention paid to aesthetic
and cultural concerns or health and safety. Lowell and Rutland shared a strong pattern
of discussing wind raised in a risk orientation, paying more attention to aesthetic and
cultural concerns along with health and safety. Environmental, process, and political
frames were still quite prominent in those locations. There are several alternative

40

explanations for these regional differences. It is not totally clear from these data which
explanation is correct.
First, it could be that experience with specific sources (or proposed projects)
focuses the attention of the community on that source. The Kingdom Community Wind
project that was recently completed in Lowell, Vermont was a utility-scale wind project
that went through the Section 248 siting process. Speakers at the Lowell hearing were
very likely to discuss wind in a risk orientation. If living in close proximity to a large
development causes opposition, this finding is consistent with the analysis of other
researchers (Ladenburg & Dahlgaard, 2012; Ladenburg et al., 2013).
The Rutland hearing was the most focused on the risks of wind. Rutland is in
close proximity to a proposed wind development (Grandpa’s Knob project). Residents
have been engaged in early hearings and negotiations related to that project. The
Grandpa’s Knob Project has not yet been built, so risk frames raised in relation to it are
not based on actual experience of living near a wind farm, but on the experience that
residents expect to have. This is not consistent with the findings of Ladenburg because
the residents do not currently live near a wind farm, so it must not be the proximity of
wind itself that is precipitating the opposition (Ladenburg et al., 2013). Speakers in
Rutland were very engaged in the conversation about wind development perhaps
because of the negative conversations about wind happening elsewhere in the state, not
necessarily because an actual wind development is proximate to their homes. Carol
Geery voiced this theory at the Rutland hearing when she spoke against wind,
displaying an aesthetic and cultural frame:
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“I noticed that the number of people opposed to these projects is increasing
every year and that's because more projects are coming onboard. The only people who
are in favor of these projects are people who have not had, um, a project proposed near
their home.”
-Carol Geery, Rutland hearing
This theory does not give a full explanation because there are several other
types of energy sited close to Brattleboro (nuclear and gas facilities) and Burlington
(wind, hydro, and biomass facilities). Those sources were not discussed so
disproportionately at those two hearings. Although proximity to development may
provide a partial explanation, it falls short.
Second, speakers raised social justice more often than expected in the political
frame, but it was raised differently by supporters and opponents of wind. The different
constructions of the meaning of social justice (and specifically the definitions what
constitute a “center” and a “periphery”) may differ significantly between regions. There
were two distinct ways of constructing social justice as it relates to energy. Supporters
of in-state renewable development argued that Vermont forces the externalities of its
energy consumption on people far away. For example, Vermont’s energy consumption
was seen as an injustice perpetrated on residents in Quebec who were required to move
out of their homes to construct the dams in the Hydro-Quebec network (Hydro-Quebec
power features prominently in the Vermont mix). Alternatively, opponents of wind
argued that urban areas, such as Burlington, were forcing the externalities of their
consumption on people in rural areas of Vermont, such as the Northeast Kingdom,
where several large wind sites are located or proposed. This invokes some interesting
42

questions about when an impact is “internalized” and when it is “externalized.” How
big one draws the circle around what is considered internal varies according to whether
one identifies most closely with their individual community or with the state as a
whole. Research in other areas shows that when developers are perceived “outsiders”
without a deep understanding of the local community and values, opposition is more
likely (Anderson, 2013; Petrova, 2013).
Third, a Not-In-My-Backyard sentiment could be at play where people oppose
wind (or other renewable) facilities near them, even when they see the benefits of such
development more broadly. The opposition to wind development in Vermont has
frequently been described as having a NIMBY sentiment (Gram, 2014; Margolis, 2013;
Romans, 2011). The problems with NIMBY as a theoretical approach were discussed in
Section I(B) above. In addition to the broader problems with using NIMBY as a
theoretical framework, NIMBY does not seem to be applicable in this case. People who
spoke against wind had fairly specific concerns that were place-based, but did not voice
sentiments that could be characterized as expressly selfish or parochial. People raised
concerns about views, habitat, watershed, specific landmarks, noise, or imbalances in
power. Some of these concerns could be addressed by careful siting or changes to the
siting process, although others are bound to crop up no matter where a wind farm is
located. Other opponents said that they did not think wind power was ever appropriate
in Vermont because of the terrain or culture. These people generally did not agree with
the premise that wind power is a public good, so they are not accurately described by
NIMBY, and their concerns were generally consistent with more nuanced positions
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described by other researchers working on wind opposition (Devine-Wright, 2005;
Petrova, 2013). There was a fair amount of nuance to the anti-wind arguments raised at
all the hearings that helps us understand what people are thinking and why. Diving
deeper into these nuances provides deeper theoretical insights than NIMBY can and
points to new ways to resolve siting disputes or to avoid them in advance.
Finally, there was a bias in the sample because certain groups attended the
public meetings but others did not. Not everyone in a community is willing or able to
sacrifice two hours of their time to comment on an issue, especially if they do not feel
strongly about it or they sense it will cause conflict between them and their neighbors.
For example, Lowell has held several votes on town meeting day about the Kingdom
Community Wind project, and every vote has come out in favor of the project. These
votes do not provide insight into reasons for support, but do indicate that even when the
public hearing data is heavily skewed against wind, there are alternative threads of
discourse that are not captured in these data. The Burlington hearing was held on the
campus of the University of Vermont, so students constituted a large portion of the
commenters. Students have their own unique demographic characteristics that likely
influence their opinions about renewable energy: for example, students are younger and
will experience the effects of climate change more directly during their lifetimes than
middle-aged people. They generally speaking do not own homes and might be less
concerned about property values. They may be more mobile and thus less attached to
specific views or places than others.
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Although this dataset was not representative of a “typical” Vermonter, people
who attend public hearings represent a sub-section of the population that is important to
understand since they may participate more in the siting process and they may have
disproportionate influence over the political events related to energy siting, such as the
introduction of legislation or the range of issues covered by the press.

2.6. Conclusion
Vermonters’ attitudes toward wind energy are formed through a process of
discourse, the construction of meaning, and communication across social sub-systems.
No one conventional theory about why people may oppose wind power can be cleanly
applied in this case. Proximity, ideas about environmental justice, and the particular
sample of people represented at these hearings help to explain results. Opinions about
wind are informed by the mix of public dialogue, media coverage, political processes
like Section 248, direct experience, and the influence of peer groups. These social
forces come together to form individual opinions about wind energy. In this complex
mix of discourse, strategies that take seriously the concerns of those opposed to wind
and respond genuinely to them may be more successful in the long term than strategies
that minimize or brush aside opposition. Acknowledging opposition and approaching it
seriously and proactively may help to craft a better, more informed wind siting process.
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CHAPTER 3: SPATIAL MODELING OF WIND DEVELOPMENT IN
CHITTENDEN COUNTY

3.1. Introduction
3.1.1. Land impacts of renewable energy development
Climate change looms as one of the greatest environmental threats facing
society today. Policymakers have responded by using renewable energy credit markets,
tax breaks, feed-in tariffs, net metering, and rebates to stimulate the development of
low-carbon energy generation at scales both large and small (Cheney, 2013; Patrick et
al., 2008; Pittman & Semlitsch, 2013). The potential ecological impacts of renewable
energy (RE) development are dramatic because of land cover conversion. Renewable
energy requires more land and in more remote places than traditional fossil fuel sources
of energy (McDonald et al., 2009). The Nature Conservancy estimated that even if
there are no new policies promoting renewable energy, over 50 million new acres in the
U.S. will be required for energy infrastructure by 2030, an area larger than the state of
Kansas (McDonald et al., 2009). As of 2006 (the year McDonald et. al. calculated this
metric), the US Energy Information Administration predicted that under current
policies, the use of renewable energy would increase by only 1.8% by 2030 (U.S.
Energy Information Administration, 2006). At this rate of development, the U.S. will
not meet its stated objective of limiting temperature increase to two degrees Celsius
(Palik & Murphy, 1990; U.S. Energy Information Administration, 2006). Additional
policies that promote RE are necessary to move away from carbon intensive fuels. The
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state of Vermont has established strong policy incentives to ramp up the rate of RE
development in the state, including the Sustainably Priced Energy Enterprise
Development (SPEED), Standard Offer, and net metering programs (Vermont
Department of Public Service, 2011). These bold pro-RE policies will likely stimulate
development at a rate faster than the EIA’s predicted 1.8%; however, they will also
cause the land use impact of our energy production and consumption to be even greater
than McDonald predicted (McDonald et al., 2009). Because of the large footprint of RE
development, it is important to understand the extent to which ecosystems may be
affected.
In the Comprehensive Energy Plan of 2011, the Vermont Public Service
Department, in consultation with the public and other state offices, set a goal of
generating 90% of the energy the state consumes from renewable sources by 2050, with
a heavy focus on in-state generation (Vermont Department of Public Service, 2011).
The state aims to use an integrated strategy of developing new renewable resources and
lowering demand by implementing efficiency and conservation. Electricity demand is
anticipated to go up as the state encourages residents to switch to electric vehicles. The
threats of energy insecurity, price volatility, and the lack of certainty about future
supplies of fossil fuels are driving policies which promote in-state renewable
generation (Vermont Department of Public Service, 2011). No one has calculated how
much land might be required to achieve the 90% renewable goal in Vermont, but even
with efficiency and some out-of-state purchases, land use impacts are likely to increase
in the coming decades.
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3.1.2. Impacts to ecosystem services
The conversion of land for renewable energy generation could significantly
threaten ecosystem services that support the well-being of people in Vermont.
Ecosystem services are the “aspects of ecosystems utilized, actively or
passively, to produce human well-being” (Fisher, Turner, & Morling, 2009). Ecosystem
services include goods and products produced by ecosystems that directly benefit
people, like timber or wild-caught fish. Ecosystem services also include indirect
benefits like carbon sequestration, water regulation, and recreational value (Millennium
Ecosystem Assessment, 2005).
The development of new RE that will be required to shift electric generation to
low-carbon sources in Vermont is substantial. These measures are designed to mitigate
climate change by exchanging carbon-intensive sources like coal, gas, and oil for lowcarbon sources like solar and wind. The state government in Vermont hopes that this
transition will slow climate change by offsetting carbon emissions (Vermont
Department of Public Service, 2011); however, forest carbon storage, a key ecosystem
service for limiting climate change, could be negatively impacted since some
deforestation will occur as new energy infrastructure is built. Other key ecosystem
services, like viewsheds, the provisioning of agricultural soils, and water flow
regulation will likely be affected as well.
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As the U.S. moves in the direction of climate change mitigation by lowering our
carbon emissions, we must simultaneously engage in climate change adaptation by
coping with the consequences of climate change which are already in motion, including
alterations to precipitation patterns and an increase in the number of severe storms
(IPCC, 2001). Ecologist and climate change adaptation specialist Amy Seidl defines
adaptation as becoming less vulnerable to unpredictable environmental events by
responding effectively to change and evolving as our environment changes (Seidl,
2011). Robust ecosystems that preserve biodiversity are a key underlying feature of
ecosystem services (Daily, 1997; Diaz, Fargione, Chapin, & Tilman, 2006). The
development of utility-scale RE sources may endanger ecosystems that are vital for
adaptation, including large habitat blocks, wetlands, riparian forests, forested
headwaters, and other ecosystems.

3.1.3. Need for spatial analysis
The energy siting process in Vermont is reactive, meaning that developers apply
for permits to build in specific locations and regulators respond by either issuing or not
issuing a permit. Without comprehensive planning, communities do not have the
opportunity to compare potential sites and choose the sites they would prefer for
development. Spatial analysis would be a critical scientific input into a proactive
planning process as proposed in in Chapter 4 of this thesis. Identifying specific impacts
in areas of potential development would allow communities to gain a greater insight
into energy decision-making.
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Spatial analysis is needed to help resolve the tension between renewable energy
development and ecosystem services. Without an analysis of the tradeoffs between RE
development and ecosystem services, energy planners run the risk of eroding
significant ecosystems in Vermont that support biodiversity, viewsheds, and carbon
storage.
For example, a meta-study conducted by Ledec, Rapp, and Aiello estimated that
wind plants can occupy 1-2 hectares per 2.5 MW turbine (2011)1. Combining this land
use energy intensity estimate with Smith’s estimate of the total carbon storage potential
of northeastern deciduous forests of approximately 220 tons of carbon per hectare, a
wind plant which provides enough power for a neighborhood (about 8,765 megawatt
hours per year), if constructed on previously forested land, could displace up to 572
tons of carbon storage (Smith, 2006). The wind plant may be (rightly) seen as a lowcarbon source of generation, but the true benefit of the plant in terms of mitigating
climate change would not be fully known until regulators calculate how much carbon
would have been stored by the undisturbed forest and subtract that from the nameplate
carbon “savings” of the plant. If the power needed by that neighborhood were to be
generated using the typical New England mix, approximately 16,000 metric tons of
carbon would have been emitted into the atmosphere during the 20-year life span of the
wind plant. The net impact to atmospheric carbon is this 16,000 t/C less the 572 t/C that
would have been stored otherwise.
1

This metric, commonly referred to as land use energy intensity (LUEI), varies greatly because
specific conditions at the site vary greatly. For example, a facility built far from existing roads
and transmission lines requires more ancillary infrastructure development than one built near
these facilities.
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These tradeoffs are spatially specific; a wind plant being installed in a forested
area displaces more carbon storage than one being installed in an area that has already
been converted for other purposes, like an existing ski slope or parking area.
By using spatially explicit data, planners can better understand the tradeoffs
involved in siting at a landscape scale. Planners will be challenged to find the optimal
blend of built capital (RE development) and natural capital (ecosystems) to mitigate
and adapt to climate change (Pattanayak, 2010). This thesis is an important step in that
direction.
With increasing pressure to develop renewable energy power plants,
conservation organizations in Vermont are calling for strategic regulation that both
protects natural resources and facilitates the rapid development of RE (White, 2013). In
response, the Vermont Agency of Natural Resources recently published an online tool
called BioFinder that maps 21 “high priority ecosystems, natural communities, habitats,
and species” across the state (Vermont Agency of Natural Resources, 2013). In
October, 2012 Governor Peter Shumlin convened a commission of experts to evaluate
the siting regulations in the state (State of Vermont, 2012). In April 2013, the
Governor’s Energy Generation Siting Policy Commission released recommendations
calling upon the Public Service Department to engage in spatially specific energy
planning in conjunction with Regional Planning Commissions (Energy Generation
Siting Policy Commission, 2013b). Regional Planning Commissions (RPCs) are
political bodies in Vermont that provide technical planning assistance to municipalities.
Staffed by full-time planning professionals, RPCs support the planning activities of
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(often) small towns with limited technical capacity, although they also assist larger
cities like Burlington.
Spatial planning could help identify “green” zones where RE would be
encouraged and “red” zones where RE would be strongly discouraged based on both
objective criteria (e.g. grid stability, protection of rare natural communities) and
subjective criteria identified by the regional planners in conjunction with municipalities
in their districts (e.g. visual impact and impact to rural character of an area) (Energy
Generation Siting Policy Commission, 2013b). Within this context, the need for
technical expertise and scientific input to planning processes at the regional level is
increasing rapidly.
There is no state agency currently tasked with identifying areas that are ideal for
RE development and indicating which sites might be “off-limits” to development for
environmental reasons (National Association of Regulatory Utility Commissioners,
2012). The result is a great deal of uncertainty for developers and citizens, and millions
of dollars are spent in the site-by-site review processes. A comprehensive map that took
all the relevant factors into account would be impossible to construct (in addition to
being controversial and subjective), but it is feasible to map several overlapping,
specific criteria related to RE development. Maps that identify areas on the landscape
that are critical to the provisioning of several ecosystem services combined with wind
data on the potential for generation would be an excellent starting point for the
negotiated “zoning” of RE. Because ecosystem services includes a broad range of
benefits associated with many types of ecosystems, from lumber harvest to pollination,
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deciding which ecosystem services to map would be an important step in any spatial
planning process (Millennium Ecosystem Assessment, 2005). Such maps would ease
the process of renewable development while identifying sensitive natural areas worthy
of protection. Spatially-based planning would reduce conflict and move the state
forward in its energy goals (Howard et al., 2012).
Ideally, such an analysis would be completed for each county in the state, but
due to the extremely large amount of data involved, it is more practical to complete the
analysis one county at a time. In this project I focus on Chittenden County because it is
the county in Vermont with the fastest growing and greatest demand for electricity
(Chittenden County Regional Planning Commission (c), 2012).
The existing spatial mapping tools (including BioFinder) that could be used by
RPCs as they take on new planning responsibilities do not include data about ecosystem
services. In fact, at the RPC and Department levels, there are very few (if any) staff
people trained to evaluate ecosystem services at a landscape scale. Without these data,
energy infrastructure could potentially damage ecosystems that provide essential
ecosystem services like carbon storage and biodiversity. In this project I seek to
partially fill the technical and scientific gap in the planning process for parties involved
in planning and siting decisions by mapping ecosystem services in Chittenden County.
I do not address all or even most of the services that flow from ecosystems. I
address climate change mitigation through a comparison of carbon storage lost due to
deforestation and carbon emissions offset through low-carbon wind generation. I also
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address the impact of wind energy siting to viewshed and to ecologically important
features throughout the state.
3.1.4. Geographic scope
Chittenden County is located in the northwestern area of Vermont and
is the most populated county in the state, with the fastest growing electric demand
(Chittenden County Regional Planning Commission (c), 2012). Both urban and
suburban development is happening rapidly. In the next ten years, load is predicted to
continue growing even with rigorous efficiency measures. The county is also rich in
data and has a strong Regional Planning Commission presence. In this chapter I focus
on Chittenden County because it is the most densely populated area of the state, and
because there is an abundance of data available to examine ecosystem services
(Chittenden County Regional Planning Commission, 2012(a)). Ideally the mapping
would address all counties in Vermont because generation to satisfy load in on one area
is often built far away, but due to the time constraints, a geographic limitation was
necessary.

3.2. Methods
Fortunately, Vermont maintains a comprehensive, publicly available collection
of geospatial data. Chittenden County in particular has a robust planning commission
which provides much of the data necessary to conduct spatial analysis. In this chapter I
use spatial analysis to overlay important ecological features with data about the
productive capacity for wind to explore the magnitude of several environmental and
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social impacts of new wind generation and to discuss tradeoffs inherent to wind siting
decisions in Chittenden County.
In 2010, the Vermont Center for Geographic Information (VCGI) conducted a
general study of the wind generating potential in the state (Vermont Center for
Geographic Information, 2010). I used data sets on wind generating potential, the
Multi-Resolution Land Characteristics Consortium (MRLC) National Land Cover
Database (NLCD), and data from BioFinder (Multi-Resolution Land Characteristics
Consortium, 2008; Vermont Agency of Natural Resources, 2013). I placed hypothetical
wind turbines in economically viable areas, then modeled the potential power
production and carbon offsets from new generation. I also modeled the impact of these
hypothetical turbines on three ecosystem services: carbon storage, viewsheds, and
impact to important natural features that underlie biodiversity. I created five scenarios
using BioFinder as a screening tool and modeled the impact of each of the five
scenarios on power production, carbon emissions offset, carbon stored by forests,
viewsheds, and impacts to natural features. I also examined tradeoffs between energy
production and the three ecosystem services, searching for “low-hanging” fruit that had
the least possible impact to all three ecosystem services. ESRI’s ArcGIS 10.1 was used
for all spatial analysis.

3.2.1. Creating the five scenarios
The wind speed layer that I used in this analysis was compiled by the Vermont
Center for Geographic Information. It gives predicted wind speeds at a 70 m hub
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height. I selected all areas where the predicted wind speed was greater than 6.5 m/s as
the minimum necessary wind speed to support commercial wind development
(Vermont Center for Geographic Information, 2010). The tallest hub height available in
the study was 70m. All other criteria were restricted to these areas since other areas in
Chittenden County would not support utility-scale development. I selected the General
Electric 2.5-120 turbine as a hypothetical turbine for the project to give a greater degree
of specificity in siting requirements (General Electric, 2013). The GE 2.5-120 wind
turbine is designed to operate within Class III wind areas that have an average wind
speeds of 7.5 m/s at a hub height of 139 m. I selected the area where average wind
speed at 70 m hub was 6.5 m/s; this turbine is designed for areas of 7.5 m/s, but the hub
height is much taller (139 m). The higher the hub, the faster the wind blows at hub
height, so at 139 m, the GE 2.5-130 should perform adequately in these areas (Tian,
2013). VCGI also uses 6.5 m/s as their target rate for commercial wind facilities
(Vermont Center for Geographic Information, 2010).
Laterally, turbines should be placed 2.5-3.5 times the rotor diameter from one
another (Vermont Public Service Board Docket 7508, 2010). Within stream orientation,
turbines can be placed three times rotor diameter from one another, though modeling is
still going on in this area (Beccali, Cirrincione, Marvuglia, & Serporta, 2010).
Steepness of the surrounding terrain could impact both productivity and turbulence. I
used ArcGIS to identify ridgeline features, then placed turbines along them. I placed
turbines as conservatively as possible so as not to overestimate the amount of power
potentially generated. Turbines were placed along ridgeline features 420m from one

56

another laterally and 720m apart in the primary direction of wind flow. Using the above
criteria I determined the maximum number of viable sites in Chittenden County to be
207.
I used BioFinder as a screening tool to create five wind development scenarios.
BioFinder compiles data for 21 components that contribute to biodiversity in the state.
The Agency of Natural Resources used an overlap analysis along with weighting of the
21 components to produce a map with five tiers of importance (Figure 11) (Vermont
Agency of Natural Resources, 2013). Tier 1 represents the areas most important for
biodiversity, which have a high degree of overlap or high-priority occurrences. Tier 5
represents the areas of least importance for biodversity.
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Figure 11: Tiered contributions to biodiversity in Chittenden County, from the Vermont Agency of
Natural Resources BioFinder tool

I used the tiers as a screen to remove areas that were of high priority for
biodiversity. In the maximum development scenario, all commercially viable wind sites
are included. In Scenario 1, I removed all the turbines located in Tier 1 areas. In
Scenario 2, I removed all the turbines located in Tier 2 areas, and so on, until Tier 4
(Table 3).
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Table 3: Criteria used to construct five wind siting scenarios

Scenario

Description

Turbines

Maximum
Development
Scenario 1
Scenario 2
Scenario 3
Scenario 4

All areas with wind speed greater than 6.5 207
m/s
Subtract BioFinder Tier 1
156
Subtract BioFinder Tiers 1 and 2
100
Subtract BioFinder Tiers 1, 2, and 3
41
Subtract BioFinder Tiers 1, 2, 3, and 4
2

3.2.2. Reductions in carbon emissions from wind generation
I calculated the total carbon emissions that would be offset by the construction
of the 207 turbines in the maximum development scenario. Each 2.5 MW turbine is
estimated to generate 6,574.4 MWh/yr. This calculation assumes a 30% capacity factor,
which is expected for this turbine model at these average wind speeds (Diem, 2014;
National Renewable Energy Laboratory, 2014). Georgia Mountain Community Wind
(the only wind development in Chittenden County) posted a capacity factor for the first
quarter of 2014 of 44.75% according the project website, but these data are not
independently verified (Georgia Mountain Community Wind, 2014). The total MWh
generated per turbine per year is given by the equation:

MWh/yr = (2.5 MW)(8765.81 hr/yr)(.3)
Equation 1: Used to calculate the number of MWh generated per turbine per year
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When each turbine is generating power, it displaces power generated
from another source in the New England region. Tons of offset CO2 emissions were
derived using the eGRID emissions factor for the NE grid (Diem, 2014; U.S.
Environmental Protection Agency, 2014). The average MWh that is produced in the NE
grid emits 727.60 lbs of CO2 (U.S. Environmental Protection Agency, 2014). This was
converted to 0.33003381 metric tons of CO2/MWh and multiplied by the estimated
MWh production for each scenario. This figure was converted to elemental carbon by
multiplying by the ratio of the molecular weight of carbon to that of carbon dioxide
(.2727) (U.S. Environmental Protection Agency, 2012). This allowed easy comparison
with the data in carbon storage section, which is expressed in units of elemental carbon.
Elemental carbon offset per turbine is given by the equation:

tC /year = (MWh/yr)(0.3304012182 tCO2)(0.2727)
Equation 2: Used to calculate the elemental carbon offset by new wind resources

A major debate about how to count emissions offsets emerges at this point in
the analysis. The utilities located in Chittenden County purchase a greater percentage of
their power from low-carbon sources than is generally represented by the New England
grid (Chittenden County Regional Planning Commission, 2014). This is the so-called
“contract path” of electricity. Should we count new renewable generation as offsetting
generation from the New England mix or from the mix specifically purchased by
utilities serving Chittenden County? There is no clear scientific way to answer this
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question, so both emissions factors were used. There average emissions factor for
utilities serving Chittenden County is 185.67 lbs of CO2 per MWh (Chittenden County
Regional Planning Commission, 2014). This converts to 0.084218495338 metric tons
of CO2 per MWh of electricity. Again this was converted from CO2 to elemental
carbon.
I conducted a marginal analysis of the power production of each turbine by
multiplying the power curve of the turbine by the average wind speed at 70m at the
point the turbine was sited and by the number of hours in the year. This marginal
analysis could be greatly improved with specific data about the number of hours each
year the wind blows at different speeds at each turbine site (the Weibull curve);
however, since these data were lacking I used a rough proxy assuming that the wind
blew at its average speed all year long. Because this marginal analysis was less than
optimal, I only used it in the tradeoffs section of results. The measurements of power
production under the scenarios use a simple capacity factor assumption of 30%.

3.2.3. Carbon storage
Some types of land cover provide the ecosystem service of carbon storage and
sequestration. As plants grow, carbon is used in the production of woody material,
providing the benefit of removing CO2, a greenhouse gas, from the atmosphere
(Burrascano, 2013; Mika, Jenkins, Hathaway, Lawe, & Hershey, 2010; Nelson et al.,
2008). The removal of CO2 from the atmosphere provides the service of stabilizing
earth’s climate, and the removal of land cover types that sequester and store carbon
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releases the carbon back into the atmosphere, aggravating climate change (Chan, Shaw,
Cameron, Underwood, & Daily, 2006; Millennium Ecosystem Assessment, 2005).
NLCD Land Cover Types
In the Commercially Viable Wind
Areas
Other
2%

Mixed
Forest
21%

Evergreen
Forest
20%

Deciduous
Forest
57%

Figure 12: Land cover types within the areas of Chittenden County where wind speeds could
potentially support utility-scale wind

Because 98% of the land cover in the areas where commercial wind in viable is
forested, I focused on forest land cover types for the calculation of carbon storage
(Figure 15) (Multi-Resolution Land Characteristics Consortium, 2008). Total metric
tons of carbon stored per hectare include carbon stocks for live trees, standing dead
trees, understory vegetation, down dead wood, forest floor detritus, as well as soil
carbon (Table 4) (Smith, 2006).
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Table 4: Carbon storage values assigned to land cover types for potential wind powerproducing areas in Chittenden County

NLCD
Land
Cover Code
41
42
43

Description

Total t/ha C

Deciduous Forest
Evergreen Forest
Mixed Forest

220
208
214

I calculated the footprint for each turbine to include an area of two hectares.
This is the average amount of land cleared for roads, transmission, substations and
facilities per 2.5 MW turbine (Ledec et al., 2011). The average ranges from one to two
hectares, and I used the higher end of this range because the turbine sites in Vermont
are remote and would require the construction of long roads and transmission lines.
Turbine sites were buffered by 79.78845 m2 to get a two-hectare area footprint around
each one.
I constructed a model in ArcGIS to calculate the carbon storage taking place in
each turbine’s buffer zone. The central tool is a reclassification table that converts
National Land Cover Data forest types into mg C stored per 30m x30m cell, then sums
the cells to give a total tons of carbon stored in each turbine buffer zone. This is the
amount of carbon storage that would be lost if the area were converted from forest
cover to wind energy. I calculated the carbon impact of each scenario by adding
together the carbon impact of each turbine in that scenario.
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3.2.4. Viewshed impacts
I conducted a line of sight analysis for all 207 turbines using the ESRI ArcGIS
viewshed tool. This resulted in a Boolean raster where 0 indicates the turbine in not
visible (due to intervening land features) and 1 indicates that it is visibile. The turbine
height was set to 199m, the height of the tip of a blade when it is in its highest position
(General Electric, 2013).
Although most studies divide visual impact into two or three zones of most
impact (closer to turbines), medium impact, and low impact (up to 50km away)
(Ladenburg & Dahlgaard, 2012; Ladenburg et al., 2013; Molnarova et al., 2012), I
applied a near continuous distance-weighting factor that diminished to 0 at 32km
(Vissering, 2011). I multiplied the results of the line of sight analysis by a factor
between one and 100, with each integer corresponding to a 321m band showing
distance from the viewpoint to the turbine. The cells within 321m of the turbine were
multiplied by a factor of 100 (reflecting greatest impact). The cells that were 32km
away from the turbine were multiplied by a factor of one (reflecting least impact)
(Figure 13).
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Figure 13: Distance-weighted viewshed impact of a single turbine

I then added a metric for population density. A population density score for
each cell was assigned based on block-level census data. That score was multiplied by
the result of the distance weighting to produce a unitless measure of viewshed impact
that was weighted by both distance and population. I am unaware of other studies that
apply population and near continuous distance weighting to viewshed analysis.
The raster results of the distance and population weighted viewshed analysis
were summed for each turbine to produce a unitless measure of viewshed impact that
could be compared across turbines and across scenarios.
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3.2.5. Impacts to important natural features, which environmental metrics to
measure
Wind

energy

development,

including

turbines

and

their

associated

infrastructure, imposes a range of environmental impacts on the areas where it is
installed. These impacts include bird and bat mortality due to direct collisions or
barotrauma, habitat modification and fragmentation, noise effects, vibration and flicker
effects, and predator attraction (Lovich & Ennen, 2013; National Research Council
Committee on Environmental Impacts of Wind-Energy Projects, 2007). The question of
which of these effects to address was a daunting one. One of the most commonly
explored issues is bird and bat mortality. To successfully assess the impact of turbines
on bird and bat populations, data on the specific migratory patterns of birds and the
feeding patterns of tree bats is needed, along with fairly sophisticated population
modeling capabilities (Hötker et al., 2006).
Impact to birds and bats may be overemphasized in the literature because an
early wind development in the U.S., Altamont Pass in California, was sited in an
important area for raptors and used a turbine design that attracted them. As a result,
very high numbers of raptors were killed by the turbines (Figure 14) (Hötker et al.,
2006; National Research Council Committee on Environmental Impacts of WindEnergy Projects, 2007). Subsequent development has generally caused less severe
impacts, and some impacts can be mitigated by restricting operation during high
migration periods (for birds) or when wind speeds are low enough for bats to feed
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around turbines (Ledec et al., 2011). Although impacts to birds and bats may be
significant and should not be ignored, I did not examine bird and bat mortality because
I lacked the specific data to effectively address it. Instead my intent was to expand and
redirect the conversation about the impact of wind energy on the environment and help
expose underappreciated aspects of this environmental impact.

Figure 14: Fatality rates for raptors at four older wind facilities (AP, MH, TP, and SG) compared
to fatality rates at more recent facilities

3.2.6. Biodiversity through the coarse lens of impact to natural features
I decided to focus on modeling the impact that wind development might have on
biodiversity through the rough proxy of impact to natural features. Biodiversity is an
underlying ecosystem service from which other ecosystem services flow (Millennium
Ecosystem Assessment, 2005). Biodiversity results from ecological processes on the
landscape that maintain genetic and population diversity of plants and animals. This
variety of life is critical to other ecosystem services, such as the production of timber or
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water regulation (Balmford et al., 2002; Benayas, Newton, Diaz, & Bullock, 2009;
Daily, 1997). “Natural features” is a term that describes both the variety of life itself –
for example, rare natural species or communities – as well as the underlying land cover
types that support that life, such as anchor habitat blocks or wetlands.
Several other studies use spatial modeling to approximate biodiversity through
evaluating land cover types, important natural areas, or specific habitats (Cardinale et
al., 2012; Naidoo & Ricketts, 2006; Nelson et al., 2009; Polasky et al., 2012). I used a
similar modeling technique that assigns differential values to different types of natural
features and quantifies the loss of those natural features as a function of how important
that natural feature is relative to other natural features in the landscape. In addition to
quantifying loss, I quantified impact to surrounding areas. This step was intended to
capture edge effects that result from forest fragmentation. The values assigned to the
features represent the relative importance of those features if they were lost as a result
of direct development or if they were indirectly modified as a result of being adjacent to
development.
I created a matrix of natural feature types using publicly available data from the
Vermont Agency of Natural Resources (Figure 15). Raster data from the eight layers
was converted to polygon data and unioned and converted back into a continuous raster
layer. Where two or more natural feature layers overlapped, the most important natural
feature layer was selected to displace the less sensitive natural feature layer. For
example, vernal pools are extremely important and rare, so they took precedent over
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habitat blocks which are more abundant and less important to biodiversity (Freidenfelds
et al., 2011).

Figure 15: Map of natural features in Chittenden County used for analysis of impact of wind
turbines

This weighting influenced the analysis in the direction of overestimating the
impacts to natural features. It is the most precautionary approach to establishing the
relative importance of natural features. Where data from the Vermont Agency of
Natural Resources was not available, National Land Cover Data from 2006 was used
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(Multi-Resolution Land Characteristics Consortium, 2008). The matrix of natural
feature types continues slightly beyond the boundary of Chittenden County so that the
natural feature quality impact of the turbines occurring along the border would not be
underestimated if the buffer around it went beyond the Chittenden County boundary.
Natural feature types are not impacted by development in the same way. Some
natural feature types are more sensitive to development than other types. Relative
importance is represented in this model by a unitless measure of impact. Higher
numbers represent greater importance. I conducted a literature review to establish
relative importance. Literature on the edge effects of wind development, especially on
individual natural feature types, is very sparse (Lovich & Ennen, 2013). Where
literature specifically about wind farms was unavailable I used metrics related to other
types of developments, such as roads or ski areas. Table 5 gives references to literature
for impacts and edge effects on specific natural feature types.
Within the two-hectare area around each turbine, I assume a total loss
of the importance score because that natural feature would be totally eliminated within
that two-hectare area (Ledec et al., 2011). Indirect impacts due to edge effects and
fragmentation were assumed to occur within a 500 m radius around the turbine and
were calculated as a 50% loss of the importance score. This boundary was very
generously calculated because 500 m is the uppermost boundary of the penetration of
edge effects into the surrounding land cover (Lovich & Ennen, 2013). This application
of the precautionary principle errs in the direction of overestimating the impact to
natural features of turbine development.
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Table 5: Natural feature types with the rank, impact of loss, and impact of edge effects

Natural Feature Type
Vernal Pools1
Wetlands1
Mast Production Areas2
Rare Species3
Rare Natural Communities3
Wildlife Road Crossings2
Anchor Habitat Blocks2
Open Water_NLCD1
Developed, Open
Space_NLCD
Developed, Low
Intensity_NLCD
Developed, Medium
Intensity_NLCD
Developed, High
Intensity_NLCD
Barren Land_NLCD
Deciduous Forest_NLCD4
Evergreen Forest_NLCD4
Mixed Forest_NLCD4
Dwarf Scrub_NLCD
Shrub/Scrub_NLCD
Grassland Herbaceous_NLCD
Pasture Hay_NLCD
Cultivated Crops_NLCD
Woody Wetlands_NLCD1
Emergent Herbaceous1
Wetlands_NLCD

Ranking in
Creation of
Natural
Feature
Layer
1
2
3
4
5
6
7
8
8

Natural
Feature
Quality
Impact
of Loss
20
20
20
15
15
15
15
20
6

Natural
Feature
Quality
Impact of
Edge Effects
10
10
10
8
8
8
8
10
3

8

2

1

8

0

0

8

0

0

8
8
8
8
8
8
8
8
8
8
8

0
10
10
10
10
10
10
10
0
20
20

0
5
5
5
5
5
5
5
0
10
10

1

(Cooper, Gyekis, & Uzarski, 2012), (Freidenfelds, Purrenhage, & Babbitt, 2011), (Patrick,
Calhoun, & Hunter Jr, 2008), (Pittman & Semlitsch, 2013)
2
(Clevenger, Chruszcz, & Gunson, 2003), (Harper & Macdonald, 2002), (Hötker, Thomsen,
& Jeromin, 2006) , (Matlack, 1993), (Palik & Murphy, 1990)
3
(Kikuchi, 2008), (Lovich & Ennen, 2013), (Mikolajczak et al., 2013)
4
(Murcia, 1995), (Palik & Murphy, 1990)
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I constructed a model in GIS that summed the importance scores in the turbine
area (2 ha) and the 50% score within the 500 m for each turbine. The total score of each
turbine was a sum of the values within the pad area and the buffer area for that turbine.
Total impact for each scenario was the sum of the impacts of all the turbines and
buffers in that scenario. This unitless measure was used to compare relative impact
across turbines and scenarios.

3.2.7. Sensitivity analysis
Because relative importance scores for each natural feature type were
very subjective and derived from a general literature review, I conducted a sensitivity
analysis for the values in Table 5 to give a sense of uncertainty for this metric. Each
value in columns 3 and 4 (the relative importance scores for loss and edge effects) were
varied by 5%, 10%, 20%, and 30% in both a positive and negative direction. I
calculated the resulting value for each of the 2007 turbines. Then a 95% confidence
interval was calculated for each turbine. Confidence intervals varied between 93 and
248. Compare these relatively small numbers to the overall scores of impact to natural
features, which ranged from about 53,000 to about 94,000. The error bars that result
from the sensitivity analysis are too small to display on the charts in this paper.

72

3.3. Results
3.3.1. Tradeoffs in forest carbon storage and carbon offset from low-carbon
generation
Even though removing forests from production would reduce carbon storage,
the carbon emissions offset by new wind generation would more than compensate for

Figure 16: Carbon emissions offset by new wind generation compared to the carbon storage lost
due to deforestation.

this loss (Figure 16). The ratio of carbon storage lost to carbon emissions offset through
new generation varies significantly depending on whether you think of the new wind
generation displacing supply from the general New England (physical path of
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electricity) grid or from the mix of supply purchased specifically by Vermont utilities
(contract path of electricity). Using the general New England mix as a point of
comparison, the amount of carbon offset is nearly 28 times the amount of storage lost
due to deforestation. Even in the first year of operation, under all scenarios, the new
generation more than makes up for the carbon storage lost.
If the numbers from the specific mix purchased by Vermont utilities is
used, the payback time is just under three years, and the new generation replaces only
seven or eight times that amount of carbon storage lost due to deforestation during the
project’s lifetime (depending on the specific scenario). Figure 6 above shows that
whether we calculate carbon offsets using the New England mix emissions per MWh
rate or the Chittenden County utility contract mix emissions per MWh rate greatly
impacts how one should view the net benefit to the climate.

3.3.2. Searching for the least-impactful turbines
If there were certain areas where all three environmental impacts (viewshed,
carbon storage, and impact to natural features) could be minimized, and power
production could be maximized, those areas would be an obvious choice for wind
energy development zones. However, there are tradeoffs between the four metrics.
Across the total dataset of 207 hypothetical turbines, there was very little overlap
among turbines with the least impact in each category but high power production. After
calculating the individual impact of each turbine on viewshed, carbon storage, and
natural feature quality, 25 turbines with the lowest impact in each category were
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selected along with the 25 turbines with the greatest power production potential. No
single turbine was in the lowest 25 for all four metrics. Only one turbine overlapped
with three metrics (carbon, viewshed, and energy production). Only three turbines were
in the lowest 25 for both carbon storage and natural feature impact. Other overlaps are
described by Figure 17. This means there is very little “low-hanging fruit,” or turbines
that would minimize impact across all three metrics while providing substantial power
production.

Figure 17: The 25 best turbines in each of the four metrics
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Although there is very little overlap among the 25 least-impactful turbines in
each category, going beyond these least-impactful turbines may not be very costly in
the case of carbon storage and impact to natural features. Figure 18 shows the marginal
impact of individual turbines on viewshed, carbon storage, and natural features.
Turbines were ordered for each metric from least impactful to most impactful. The
turbine numbers on the x axis do not correspond to a unique turbine ID, but rather to
the rank order on these three separate lists. Both carbon storage and natural features are
relatively flat, trending upward at the very high-impact side of the curve. This is likely
because these two metrics are derived from land cover, and most of the windy areas in
Vermont are located in mid- to high-altitude areas, which tend to be mountainous and
forested. Embedded within these forested areas are small natural features with a higher
importance score (vernal pools or mast production areas, for example).
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Impact of wind turbines on viewshed, carbon storage, natural features, and
power output
Normalized to One
1
0.9
0.8
Level of Impact

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
1

21

41

61

81

101

121

141

161

181

201

Turbines
Impact to Viewshed

Carbon Storage Loss

Impact to Natural Features

Energy production

Figure 18: Marginal impact of each turbine on the four metrics

The high-impact turbines (on the right side of Figure 18) affected these more
important natural feature types. Some of these greater natural feature impacts could be
avoided through micro-siting turbines away from sensitive areas. The flatness of the
carbon storage curve and the natural feature quality curve indicates that many of the
turbines exhibited similar marginal impacts, so siting in specific areas is less important
for these metrics as long as the particularly high-impact areas are avoided.
Viewshed and power production exhibit a higher degree of variation among
turbines, with some turbines impacting only a small viewshed area of Chittenden
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County. This is likely due to the variation in terrain across the county. There are several
regions that could support utility-scale wind development that are in foothill areas or
fall behind higher ridges that would block the view for the rest of the county.
When I selected the 25 turbines with the greatest power potential, the resulting
power output was 1,819,957 MWh per year (Figure 19). When I selected the 25
turbines with the least impact on viewsheds, the resulting power output was only
877,107 MWh per year, a 51% drop in the amount of produced power. When 100
turbines were selected, that difference was smaller, around 25%. Optimizing for
viewshed had a significant impact on power output. Conversely, selecting 25 turbines
optimizing for power resulted in a viewshed impact 7.5 times greater than selecting for
viewshed. This ratio dropped to 2.6 when 100 turbines were selected. Figure 9 below
shows the tradeoff curves between power and viewshed.	
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Turbines selected to minimize impact to
viewsheds
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Figure 19: Tradeoffs compared when turbines were selected for minimizing impact to viewsheds
versus maximizing power output

3.3.3. Scenario analysis
The five scenarios developed using BioFinder as a screening tool showed that
the greatest factor in determining the impact across all four metrics was the number of
turbines in each scenario (Figure 20). Recall that scenarios were constructed by
removing the land in the BioFinder tiers from the maximum development scenario one
tier at a time. The amount of power generated, the carbon storage loss, and the impacts
to natural features and viewshed varied almost in tandem decreasing in direct
proportion to the number of turbines in each scenario. BioFinder is a tool designed
specifically to evaluate the biodiversity value of land through the lens of natural
features. One might expect to find that gains to biodiversity from protecting the Tier 1
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and 2 areas would be proportionally higher than gains to carbon storage or MWh
generated, which are largely driven by land area. Instead, the independent natural
feature quality modeling showed that impact to natural features was not proportionally
higher when protecting Tier 1 and 2 areas than it was when protecting Tier 3 and 4
areas. The primary driver across all the metrics was the number of turbines in each
scenario. The number of turbines is closely tied to the land area available for
development based on wind speed.

Relative impact of the five scenarios on power production, viewshed,
carbon storage and impact to natural features
1.2

1

0.8

0.6

0.4

0.2

0
Scenario 1
MWh

Scenario 2

Viewshed Impact

Scenario 3

Carbon Storage Impact

Scenario 4

Scenario 5

Impact to Natural Features

Figure 20: Four metrics compared across five wind development scenarios
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Chittenden County consumes 1,207,089.6 MWh of electricity annually. If the
entire area that could support utility-scale wind were developed, Chittenden County
could generate 113% the electricity it uses each year (Figure 21). Although this
scenario is extremely costly from an environmental and social point of view, this area, a
traditionally energy-importing region, could achieve a high-degree of energy
production and even become a net energy exporter by developing local wind resources.
These percentages are based on total annual electricity consumption only and do not
account for other facilities necessary to support demand when wind power is not
generating. Even if a total build-out occurred, Chittenden County would still need to be
Percentage of Chittenden County Load Met Under
BioFinder Scenarios
120%

113%

100%
85%

80%
54%

60%
40%

22%

20%
1%

0%
Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

Figure 21: Percentage of Chittenden County's load that each of the five scenarios could supply
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connected to the New England grid to supply base load power. More capacity in New
England might be needed to account for the added variability of new wind generation at
this scale (National Association of Regulatory Utility Commissioners, 2012).
Figure 22 shows the five development scenarios mapped in Vermont. The
highest-value areas according to BioFinder (Tier 1) are the areas removed from total
development first. Those areas are generally in the high-altitude areas of the Green
Mountains, although some areas outside that region were also removed. Scenario 5
(where BioFinder Tiers 1, 2, 3, and 4 were removed) has only two turbines, sited just
off Interstate 89 in Richmond.
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Figure 22: Five maps of Chittenden County showing the distribution of wind turbines under each
of the five scenarios
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Table 6: Results of modeling across eight metrics compared for the five scenarios
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3.4. Discussion
3.4.1. The importance of spatial planning in energy siting
Spatial planning using free, publicly available data can yield significant insights
into the costs and benefits of siting renewable energy. Currently the regulatory process
is reactive. Developers apply for permits after they have identified sites and usually
secured leasing rights to land (National Association of Regulatory Utility
Commissioners, 2012). Using spatial planning in advance to identify areas on the
landscape where turbines would have lower environmental or social costs could allow
communities a greater degree of both insight and control over the location of
controversial projects. Similar tools to those deployed in this chapter could be used to
facilitate a public dialogue about the costs and benefits of siting renewable energy in
specific areas.

3.4.2. Considering net carbon and climate impacts
The carbon emissions offset by new generation was greater than the carbon
storage lost through deforestation under every scenario using either the emissions factor
for the NE grid mix or specific utility mix in Chittenden County. The gains were
significantly less when a low-carbon mix is being offset, as with the utility-specific
mix. As the electricity mix becomes less carbon intensive, the relative gains from
building new low-carbon generation diminish. For areas with a carbon-intensive mix,
new generation offers substantial climate benefits even when carbon storage by
ecosystems is lost as a result of development. In areas with a greener grid, the gains are
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less pronounced. This means that the relative value of carbon-storing ecosystems
increases as the grid moves in a low-carbon direction. A more sophisticated model
would take into account the need for additional capacity to serve as supplementary
generation to compensate for the intermittency of wind (usually natural gas plants, but
also large hydro) and for the added carbon impact of ramping those sources in real time
as wind resources drop in and out of the mix.

3.4.3. Optimizing turbine placement and facing tradeoffs
There is no obvious optimum set of turbines that minimizes impacts to
ecosystem services. It is for a democratic society to decide which services to prioritize
at the expense of others. In Chittenden County, these tradeoffs are not severe because
the land area that is suitable for utility-scale wind is relatively homogenous. This means
that for natural feature quality and carbon storage, most turbine sites are about equal in
terms of impact. With higher resolution data on forest age and type, a greater degree of
variation between turbines may appear in carbon storage loss. More research about how
wind turbines affect the behavior of specific forest-interior species could provide a
greater level of detail about the natural feature impacts of specific turbine development.
I used the highest known parameters to estimate natural feature quality impacts because
of this lack of specific data.
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3.4.4. Further research.
Further analyses should take into account other ecosystem services that forests
provide such as air quality protection, flood protection, recreational potential, the
production of game species, and non-timber forest products. All of these services may
be affected by wind development, but the degree to which they are affected and the
economic value of these effects is unknown. Particularly important to Vermont is the
value of recreation. Some of the commercially viable wind area co-occurs with major
recreational resources in the county, including the Long Trail corridor and Mt.
Mansfield recreational area. Impacts to these resources may be significant.
I did not assign economic value to the services lost under each scenario. More
detailed research could determine the specific value of viewshed and carbon storage for
economic development in the county and compare those values to the estimated
economic gains from wind development. Data on housing value, recreational spending,
and the impact of climate change on agricultural production could be used. Currently
the magnitude and direction of the effect of wind turbines on the economic value of
these services is poorly understood. With more in-depth data collection and analysis,
some of the effects could be articulated. The value of natural feature quality is difficult
to quantify in economic terms because it is an underlying service supporting all others
and biodiversity has intrinsic value separate from that assigned to it by humans. Many
studies avoid assigning economic value to habitat quality for these reasons.
Quantifying the economic benefits of new wind development would provide
another lens through which to evaluate new development. The distribution of these
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benefits is a key factor that should be considered. Often public benefits of renewable
development include better air quality, direct payments to hosting municipalities, taxes
paid to the state, and employment resulting from the construction and operation of new
plants. Whether and how to count the private economic gains received by investors,
developers, and individuals who lease their lands is an open question. The economic
cost of the loss of ecosystem services is unevenly distributed, as are the benefits of
renewable development. It important to consider not only the magnitude of costs and
benefits, but also their distribution among private and public spheres.
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CHAPTER 4: COMMUNITY-LED RENEWABLE ENERGY PLANNING IN
VERMONT

4.1. Introduction
On April 13, 2014, the IPCC released a report titled Climate Change 2014:
Mitigation of Climate Change calling on national governments to reduce greenhouse
gas (GHG) emissions by 40 to 70% to avoid the most catastrophic effects of climate
change2. The report noted that at current emissions rates, by 2020 it would be nearly
impossible to limit average global temperature rise to 2 degrees Celsius. Even at 2
degrees, the consequences of climate change include substantial human costs. To hold
climate change to 2 degrees would require at least a tripling of low-carbon energy
supply along with aggressive measures in energy efficiency and land use3. In light of
this international scientific consensus about the urgency of mitigating climate change,
this chapter assumes that governments have a positive moral obligation to shift energy
consumption away from carbon-intensive sources to low-carbon sources4. Over 39% of
energy-related carbon dioxide emissions in the U.S. come from the electricity sector,
making electricity consumption in the U.S. a significant contributor to global climate
2	
  Intergovernmental

Panel on Climate Change (IPCC), Climate Change 2014: Mitigation of
Climate Change Summary for Policy Makers,
http://report.mitigation2014.org/spm/ipcc_wg3_ar5_summary-for-policymakers_approved.pdf.
(last visited May 12, 2014).	
  
3
See Id. at 15.
4
This paper uses the terms “low-carbon” and “renewables” interchangeably. Although some
researchers use the term “renewable” to indicate that fuels for these sources are renewed on an
ongoing basis (as opposed to finite fossil fuels), the term is also frequently used to refer to
sources that emit little or no greenhouse gases. Such sources include solar, wind, hydro, and
others although this article focuses primarily on utility-scale wind power.

91

change5. Transitioning the electricity sector toward low-carbon sources is a key
component of any climate change mitigation agenda. While the IPCC report is aimed
primarily at national-level governments, in the U.S. states have a significant degree of
autonomy in regulating the electricity sector, making a coordinated national approach
unlikely6,7. Crafting state-level policies that effectively address climate change should
be a top priority for addressing GHG emissions from the electricity sector in the U.S.
Vermont is aggressively moving to address climate change. In 2011, the state
announced an ambitious goal of obtaining 90% of its power from renewable sources by
the year 20508. Although it has set this target, Vermont faces strident opposition to new
renewable development because many of the state’s residents perceive renewables as
threatening to the rural landscapes that they cherish. Both developers and citizens find
the current regulatory process cumbersome, expensive, and difficult. The growing
frustration with the process among developers and citizens, as well as its cumbersome
and slow timeline for permitting new plants, makes it a significant stumbling block for
achieving Vermont’s 90% goal efficiently while allowing for local communities
effectively participate.
5

U.S. Energy Information Administration, Emissions of Greenhouse Gasses in the United
States 2009 (2011), http://www.eia.gov/environment/emissions/ghg_report/ghg_overview.cfm.
6
National Association of Regulatory Utility Commissioners, Wind Energy & Wind Park Siting
and Zoning Best Practices and Guidance for States (2012), http://www.naruc.org/Publications
/FINAL%20FINAL%20NRRI_Wind_Siting_Jan12-03.pdf.
7
There are significant legal and regulatory tools available to the federal government; however,
political will to deploy them has been stymied at the national level. The EPA recently used its
authority under the Clean Air Act to require coal burning plants to reduce GHG emissions. Its
authority was upheld in Environmental Protection Agency et al. v. Eme Homer City
Generation, L.P. et al. No. 12–1182 U.S., slip op. (April 29, 2014). Authority to permit power
plants, both renewable and non-renewable, rests with the states.
8
Vermont Department of Public Service, Comprehensive Energy Plan: Vermont’s Energy
Future (2011), http://publicservicedept.vermont.gov/publications/energy_plan/2011_plan.
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This chapter critiques Vermont’s energy generation siting process and proposes
a new siting process that uses community-led renewable energy planning to designate
renewable energy development zones. The chapter also explores the deeper
epistemological issues associated with environmental decision-making as it pertains to
energy siting. It explores how scientific and local knowledge should be deployed
strategically to reach socially durable solutions.
This chapter addresses state siting law through a case study of Vermont. Most
states that use a centralized siting authority operate under a similar siting process
known as contested case. The findings of this chapter are specifically directed toward
Vermont, but those findings elucidate issues and propose solutions that could apply to
most states that use contested case siting. This inquiry into Vermont’s siting process
suggests reforms for the contested case model to improve public participation and
reduce costs and regulatory wait times. These reforms are generalizable to the 20 other
states that use a contested case model to site renewable power9.
As much as the individual issues in wind siting are grounds for disagreement,
the process itself is a source of conflict and contention for all parties involved. The
battle between interest groups, of course, extends into the realm of process. Developers,
citizens, regulators, and legislators go to bat for competing views of what constitutes a
fair, efficient, and sufficient regulatory process.
The contested case model is problematic in four ways. First, it cultivates an
oppositional relationship between communities and developers which can erode local

9

See National Association of Regulatory Utility Commissioners, supra note 6.
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trust in the process. An erosion of trust in the process may ultimately cause a backlash
against renewables that stymies development. The structure of the process itself erodes
support for renewables because it sets communities and developers up as adversaries
both trying to win on their issues, and it excludes community supporters of projects.
Second, it is reactive rather than proactive. Developers propose new projects,
but there is no advanced planning by the state to identify areas where development
would be more or less desirable. In a reactive mode, regulators miss the opportunity to
evaluate environmental, social, or cost tradeoffs among possible areas for development.
Third, contested case is tremendously time-consuming, expensive, and ill-suited
to siting renewables in particular. Because there are several robust incentive programs
to promote the development of renewables, the volume of cases before the Public
Service Board (the Board) is dramatically increasing at times overwhelming the
institutional capacity of the Board to respond in a timely way10. Developers, local
communities, and the state spend a tremendous amount of time and money litigating
siting cases, which imposes a burden on all parties and raises the cost of renewable
energy.
Fourth, it privileges expert opinion at the expense of local input. Judgments
about specific issues in siting, such as noise, mitigating environmental impacts, or
setbacks, are usually based on expert opinion. Some questions in energy siting can be
answered by clear-cut scientific study. However, many questions call for subjective

10

The Public Service Board is the primary body in charge of siting in Vermont. It also handles
other aspects of public utility regulation such as rate-setting. In this chapter “Board” refers to
the Public Service Board.
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interpretation. In a democracy, some decision-making authority should reside with
citizens to avoid the moral hazard of technocracy.
This chapter proposes a new siting process that could remedy these issues. The
answer lies in the field of environmental dispute resolution, where negotiated results
are often more durable and less prone to lengthy appeal processes than those handed
down by quasi-judicial regulators. Vermont should implement a proactive, communityled planning effort that would identify renewable energy zones where specific utilityscale projects could move forward more quickly. By identifying areas on the landscape
where tradeoffs among environmental costs of renewable development could be fully
understood, communities could protect key natural resources while allowing renewable
projects to be developed quickly. Such a process could also save time and money for
the state, developers, and citizens by front-loading the work of siting. Both technical
experts and citizens would have a role in the planning process, using a discursive
process of deliberation and scientific study to make subjective decisions that are
informed by objective quantitative data.
Slow, discursive processes have been shown to alter perceptions and goals of
both citizens and experts participating in them11. This is in direct contrast to the current
contested case model which reinforces differences and more deeply entrenches
oppositional opinions12. This process would build expertise, elucidate tradeoffs, and

11

HERMANS, CAROLINE, ET AL. Constructing preferences in structured group deliberative
processes in DELIBERATIVE ECOLOGICAL ECONOMICS. (Christos Zografos & Richard B.
Howarth eds., New Delhi : Oxford University Press. 2008).
12
Sean F. Nolon, Negotiating the wind: a framework to engage citizens in siting wind turbines,
12 CARDOZO J. CONFLICT RESOL. 343 (2011).
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create social capital in the community rather than eroding it as the current adversarial
process does.
Since much of this thesis focuses on wind energy development, many of the
examples in this chapter are drawn from wind energy development, but similar logic
can be applied to other types of renewable developing including solar, hydro, and
biomass.
Section 4.2 of this chapter describes the current regulatory process for siting
new generation, paying some attention to the regulatory landscape nationally. Section
4.3 outlines what specifically about that process is problematic from a practical
perspective. Section 4.4 provides a theoretical lens through which to view the problem
of energy siting. Section 4.5 proposes the use of community-led planning to establish
renewable energy zones (REZs). Once REZs are established, siting of renewable
energy within those zones would be fast-tracked through the regulatory process.
Section 4.5 also outlines some of the benefits and challenges of implementing
community-led planning.

4.2. The current siting process
4.2.1. Siting in the 50 States
The authority to site electric generation facilities, including wind and solar,
ranges from centralized processes where state-level bodies regulate siting to local
processes where developers apply to local town officials for permits. Some states have
a hybrid system where smaller projects are routed through local permitting whereas
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large plants are evaluated by the state. Although a great degree of variety exists in
siting procedures nationally, it is useful to classify siting procedures into three general
categories: centralized, local, and hybrid. States are about evenly split between statelevel (22 states) and local-level (26 states) siting authority13. Florida and Iowa have a
hybrid system where state and local authorities have responsibility for various aspects
of siting14.
In a centralized model, the state holds siting authority and developers generally
are not required to comply with town or local planning and zoning restrictions.
Vermont is a centralized state. Generally this authority is exercised by the state Public
Utility Commission (PUC) in a “contested case” model15. In this model, the PUC acts
as a quasi-judicial body, hearing testimony from opposing sides and issuing a decision.
As in a court of law, proponents and opponents of a new plant sit on opposite sides of
the issue with each providing expert witness testimony with lawyers representing their
interests before the PUC. Even in states where a siting commission (independent from
the PUC) is charged with making siting decisions, the contested case model is the
dominant form of decision-making.
In many cases additional permits from other state agencies, such as an Agency
of Natural Resources, are also required. Some centralized states require state permits
only after a certain size threshold is met. For example, in Maryland, developers are

13

See National Association of Regulatory Utility Commissioners, supra note 6.
Id.
15
In Vermont, the equivalent of the PUC is the Public Service Board (PSB). The PSB has
similar authorities as PUCs in other states.
14
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only required to obtain a Certificate of Public Convenience and Necessity if a facility is
larger than 70MW (the equivalent of about 28 industrial turbines)16.
Some centralized states have created “one-stop shopping” for generators who
may obtain utility commission permits in addition to environmental permits within one
central siting authority. These siting boards are separate from the PUC, but often
include PUC members along with representatives from other state or local agencies as
well as representatives from the public. In New England, Connecticut, Maine, New
Hampshire and Rode Island all have siting boards that are separate from their PUCs17.
Eleven states in total have instituted state-level siting boards separate from their
PUCs18. In states where local siting prevails, primary decision-making authority rests
with the town or local development review board. In these states, developers are subject
to local zoning and development review. Not all local jurisdictions have zoning
ordinances, so this local permitting process varies a great deal from location to location.
One might assume that permitting conducted at the local level would result in
less overall wind development because local processes vary greatly which means
developers face steep learning curves for each municipality. This isn’t necessarily the
case. Of the top three states with the greatest installed wind capacity (Texas, Iowa, and
California), two are local rule (Texas and California) and the third (Iowa) is hybrid

16

MD. CODE ANN., PUB. UTIL. COS. §§7-207.
See National Association of Regulatory Utility Commissioners, supra note 6.
18
See Id.
17
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rule19. Texas hosts 12,355 MW of installed capacity, Iowa 5,178 MW and California
5,830 MW20. Local rule does not necessarily slow down development, and the impact
of state versus local rule on total installed capacity varies. Whether local rule slows
development likely depends on the cultural context and specific local reactions to wind
development.
A few states have implemented some version of renewable energy zones
(REZs), but these states have rarely used a community-led process to establish REZs.
Texas, for example, has established four Competitive Renewable Energy Zones where
targeted transmission build-out is taking place to support the rapid development of new
wind resources21. The Texas process focused exclusively on the availability of wind
resources and the cost implications of various transmission build-out scenarios. It did
not consider environmental impact nor did it involve citizens, NGOs, or municipalities
as major stakeholders in the process22. The Texas Public Utility Commission estimates
that the new zones will facilitate the development of 18,456 MW of new wind
capacity23. For context, Vermont hosts 119 MW of wind capacity24.
California’s renewable energy zoning efforts consider a wider range of impacts
than the Texas process and involve a greater range of stakeholders. That program, the
19

National Renewable Energy Laboratory, Year End Wind Power Capacity, (2013),
http://apps2.eere.energy.gov/wind/windexchange/images/windmaps/installed_capacity_current.
jpg.
20
Id.
21
Tex. Pub. Util. Comm'n, Commission Staff's Petition for Designation of Competitive
Renewable–Energy Zones, Docket No. 33672 (Oct. 7, 2008) (order on rehearing).
22
Id.
23
Public Utility Commission of Texas, CREZ Transmission Program Information Center
homepage, (2010), http://www.texascrezprojects.com/overview.aspx.
24
National Renewable Energy Laboratory supra note 19.
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Desert Renewable Energy Conservation Plan, aims to protect threatened and
endangered species while planning for the development of “compatible” renewable
energy resources in the Mojave and Colorado desert areas of California25. Final
decisions, including the location of renewable energy zones as well as species
conservation plans, will be issued by state and federal agencies with input from the
public, NGOs, and local governments26,27. Although this effort seeks to avoid costly
litigation in the long run, it is unclear whether that will be the case when the process is
concluded and actual plans for development move forward. Citizens and organizations
still have the right to litigate under the federal or California endangered species acts
(the primary source of litigation against desert renewable development in the past). The
process began in 2008 and has yet to conclude28.

4.2.2. Vermont’s Current Siting Process
In Vermont, currently the Board has authority to determine whether an energy
plant will be sited in a particular area29. The Board has three members appointed by the

25

California Energy Commission, Desert Renewable Energy Conservation Plan Background,
(July 10, 2012), http://www.drecp.org/whatisdrecp/.
26
The decision-making body for the plan consists of the California Energy Commission,
California Department of Fish and Wildlife, Bureau of Land Management, and the U.S. Fish
and Wildlife Service. Several other agencies are involved including the California Public
Utilities Commission, the California State Lands Commission, California Department of Parks
and Recreation, the California Independent System Operator, the National Park Service, the
U.S. Environmental Protection Agency, the U.S. Department of Defense, and several local
county governments.
27
California Energy Commission supra note 25.
28
CALIFORNIA EXECUTIVE ORDER NO. S-14-08.
29
Developers are also subject to environmental permit requirements at the Agency of Natural
Resources (ANR), although ANR has less flexibility when deciding whether to award a permit.
If developers meet the technical requirements of the permit, ANR will award it. The legal

100

Governor to six-year staggered terms30. The Board is quasi-judicial; it functions like a
court of law. Developers identify potential projects then apply to the Board for a
Certificate of Public Good (CPG)31. The CPG is analogous to a permit that allows the
developer to build on a particular site they have identified32. Other parties to siting
cases include the Public Service Department and the Agency of Natural Resources,
which are both automatically parties to each case, as well as “intervenors,” usually
representatives from affected towns and abutting residents who must apply to the Board
and be admitted in order to participate33. All formal parties can file motions, provide
expert testimony, and almost all are represented by legal counsel before the Board.
The authority of the Board is granted by the legislature, whereas most courts
derive their authority directly from a state or national constitution. Therefore, unlike
other courts, the Board is limited to the authority granted to it by the legislature, and it
possesses some legislative capacities. For example, it can conduct rule-making
exercises to modify the rules it will subsequently apply to individual cases, and it can
more heavily consider policy concerns in its decisions than a court of law. This model

standard for the CPG review is that the facility must serve the “public good.” This standard
gives considerable latitude to the PSB to reject developments or impose restrictions on them.
30
30 V.S.A. § 3.
31
30 V.S.A. § 248.
32
A Certificate of Public Good (CPG) is similar to a permit in that developers cannot move
forward with projects until they obtain a CPG, but unlike a permit, the guidelines about when
one should be issued are less defined. The Board considers whether the project in in the interest
of the “public good” – a standard which can vary from project to project.
33
“Intervenor” is a technical legal term referring to parties in a case that are granted status
before the Board. Intervenors can provide expert testimony, request specific amendments to
developer plans, and request that Board deny a CPG altogether. Often large Public Service
Board cases can have as many as 10-15 parties which results in a tremendously complicated
and expensive permitting process.
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of siting was put into place decades ago when there were just a handful of large
generation facilities in the state.
Board members must be admitted to the practice of law in the state, so Board
members are always lawyers but rarely environmental professionals34. As of 2013,
there were 23 employees at the Public Service Board (excluding the 3 Board members),
only one of whom was an environmental analyst35. Of the 23 employees, seven were
attorneys, seven were administrative, and four were economists. The composition of the
Board and staff reflects the historical emphasis on law and economics in utility
regulation and illustrates the need for greater environmental expertise (see Figure 23).

34

30 V.S.A. § 248.
Public Service Board, Vermont public service board employee list,
http://psb.vermont.gov/aboutthepsb/boardstaff (Last Visited August 28, 2013).
35
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Staff at the Public Service Board by
Discipline, 2013, 23 total employees

Policy
2
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Law
7
30%

Administration
7
31%
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1
4% Engineering
1
4%

Figure 23: Employees by discipline at the Vermont Public Service Board

This is not to imply that the Board does not consider environmental impacts of
proposed generation facilities. In fact, the Board uses criteria a variety of environmental
criteria in evaluating projects36. Substantial attention is paid to environmental issues in
siting decisions and often the Board requires developers to mitigate environmental
impacts by conserving land elsewhere, and deploying specific techniques to mitigate
the impact of the facility on wildlife habitat and aesthetics37. The Vermont Agency of

36

30 V.S.A. § 248.
In re: Joint Petition of Green Mountain Power Corporation, Vermont Electric Cooperative,
Inc., Vermont Electric Power Company, Inc., et al., Nos. 11-277, 11-366 & 11-367, 192 Vt.
429, 60 A.3d 654 (Oct. 19, 2012).
37
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Natural Resources (ANR) is granted automatic party status in siting cases, meaning it
can submit testimony and make recommendations which the Board considers and may
ultimately accept or reject38. ANR brings an environmental perspective to siting cases,
but the Board retains final authority.
The review process used by the Board mirrors that of other states that use
centralized siting; that is contested case. This form of siting is a deeply traditional and
legal form of dispute resolution39. In the contested case model, opposing parties present
evidence and arguments before the Board (or a hearing officer). The Board then issues
a legally binding decision which can be appealed to the Vermont Supreme Court40.
While alternative dispute resolution is making some inroads in environmentally-related
administrative law, the dominant paradigm in electric regulation in Vermont continues
to be the contested case model. In Vermont, the Board remains the only avenue for
permit approval. Applications are submitted, the Board hears testimony, and opposing
parties hire lawyers to argue their side of the case. Most of the standard rules of civil
procedure apply, so there is a lengthy discovery period, depositions, and crossexamination41. The degree of legal rigor applied to Board cases is akin to that applied to

38

State Vermont Public Service Board, Citizens' guide to the Vermont Public Service Board's
section 248 process (2012),
http://psb.vermont.gov/sites/psb/files/publications/Citizens%27%20Guide%20to%20248%20Fe
bruary%2014%202012.pdf.
39
Under the Vermont Administrative Procedure Act, “Contested case means a proceeding,
including but not restricted to rate-making and licensing, in which the legal rights, duties, or
privileges of a party are required by law to be determined by an agency after an opportunity for
hearing” (3 V.S.A. § 801(b)(2)).
40
3 V.S.A. § 801(b)(2).
41
Civil procedure is a set of rules that govern proceedings within a court setting. In Vermont,
civil procedure is established by Title 12 of the Vermont statutes. Discovery happens when
opposing sides in a case can ask for and receive information and documents from one another.
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civil or criminal proceedings. The CPG review process is extremely expensive,
complicated, and labor intensive.
Participants in the process tend to frame the debate about the siting process in a
series of dichotomies. On the one hand the process could take into account public
opinion or it could favor developers. It could be efficient and timely or it could drag out
forever, preventing renewable development. This black and white vision of the
regulatory landscape portrays the siting process itself as a zero-sum game. Where
developers win, in a shorter or more consolidated process, citizens who oppose
development perceive themselves to lose. Where citizens are allowed to fully
participate, developers perceive the potential for delays, costly alterations for their
projects, and the potential failure of applications42. The academic literature mirrors this
black-and-white debate, tending to focus on which process will lead to the highest
volume renewable energy constructed or asking what about the process has “hindered”
the development of renewable energy43, 44, 45.
Generally this public debate and academic literature falls into two categories: on
the one hand those advocating for a quicker permitting process that overrides local
autonomy, and on the other, those advocating for greater local involvement recognizing
Depositions are pre-trial interviews between the attorneys and witnesses of opposing parties.
Cross examination is an opportunity for opposing parties to question one another’s witnesses in
front of the court.
42
Kenneth Kimmell, et al., Wind Energy Facility Siting in Massachusetts, 25 NATURAL
RESOURCES & ENVIRONMENT (2010).
43
Janet Pelley, Dueling priorities-renewable energy vs. environmental assessment, 43
ENVIRONMENTAL SCIENCE & TECHNOLOGY (2009).
44
Peter A. Groothuis, et al., Green vs. green: Measuring the compensation required to site
electrical generation windmills in a viewshed, 550-555, 36 ENERGY POLICY (2008).
45
Anthony V. Bova, What's the holdup? How bureaucratic obstacles are undercutting the true
potential of American wind power, 46 SUFFOLK UNIVERSITY LAW REVIEW (2013).
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that this may ultimately result in fewer projects moving forward. In effect, this
dichotomy assumes that a process which includes local involvement will result in less
development, and one that streamlines regulation will result in more development.
This chapter seeks to move beyond the dichotomous view of the siting process.
The proposed community-led renewable energy planning would allow for greater
participation by local citizens at the front end while streamlining the back-end
permitting. Developers would have more certainty before applying for permits for
specific projects and citizens would have more input into which areas are suitable for
development.

4.3. Issues with the current process
4.3.1. An oppositional structure and public dissatisfaction
The contested case model cultivates an oppositional relationship between
communities and developers. Developers apply to the Board for permits, and
communities are put in the position of responding to the application and choosing
whether to engage in the process as “intervenors.” The costs on engaging in the process
can be quite high because it requires hiring a lawyer and often paying for expert
witnesses to present evidence on the community’s behalf. Developers are also deeply
financially invested in the process and have a stake in winning on their particular
issues. Supporters of renewable energy are unlikely to participate because the process is
so time-consuming and expensive. As a result the primary voices that are presented
before the Board are those of developers and opponents (along with the usual
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participants, ANR and the Department of Public Service). This excludes potential
supporters in the community who may moderate the view of opponents. Once parties
enter into a quasi-judicial process, a “win/lose” mentality can take over where
cooperation and negotiation are rarely used46. The contested case model has proved
frustrating for many parties because of the litigiousness of the process, which is
extremely lengthy, complicated, and expensive. This often results in unclear siting
guidelines

for

developers

and

negative

impacts

aggregating

in

politically

disenfranchised and poor communities. Recall from Chapter 2 that speakers at public
hearings on the issue of energy siting in Vermont were over seven times more likely to
talk about the process a risk orientation than a benefit orientation. In discussing the
risks of energy development in the state, speakers at the public hearings raised their
objections to the process in 23% of the time (see Figure 24).

46

Nolon supra note 12.
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Figure 24: Frames of discourse raised in the risk orientation from four hearings held on the topic
of energy siting in Vermont in 2013

Speakers saw the process as legalistic, inaccessible, expensive, and difficult to
influence. Many thought that local people should have more influence over the process
whether it was through their town plans or through the Board according more authority
to citizen participants in the siting process. Several other authors have discovered
similar concerns about the siting process; most notably, Richard Watts’ research (also
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conducted in Vermont) found widespread public dissatisfaction47,

48

. Recall this

representative quote about the process from chapter 1 by Shirley Nelson who spoke at
the hearing in Lowell, VT:

“I wanted to talk a little bit about the 248 process. At this time the people of
Lowell, Albany, Craftsbury, and Sheffield are being held captive by this experiment
called Section 248. It has created a venue in which expert witnesses are the only factor
that has any value in the process of siting, and somewhere along the line has become
only the experts that have been hired by the developers. In our case the person taking
names that we wanted to -- when we wanted to speak, crossed our names off and the
names of other interveners off the list of speakers, with a laugh, and told us we would
have our chance at the technical hearings. We weren't -- didn't have much of a chance
then, either.”
-Shirley Nelson, Lowell hearing
The contested case process has generated a great deal of dissatisfaction
among Vermonters, and its structure excludes supporters while generating animosity
between parties.

4.3.2. Reactive approach
The contested case process is reactive rather than proactive. Developers identify
specific areas for projects then apply to the Board who responds to their permit
requests.49This reactive approach prevents regulators from comparing potential

47

Richard Arthur Watts & Jonathan Maddison, The role of media actors in reframing the media
discourse in the decision to reject relicensing the Vermont Yankee nuclear power plant, 2
JOURNAL OF ENVIRONMENTAL STUDIES AND SCIENCES (2012).
48
Richard Arthur Watts & Glenn McRae, Engaging Citizens in Vermont’s Energy Future,
Snelling Center for Government (2006), http://snellingcenter.org/wpcontent/uploads/2014/02/Engaging-Citizens-in-Vermonts-Energy-Future.pdf.
49
National Association of Regulatory Utility Commissioners, supra note 6.
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development sites and choosing areas that minimize environmental impacts. Recall
from Chapter 2 that the land impact of renewables is significantly higher than fossil
fuel plants, meaning that the suite of environmental concerns associated with
renewables is fundamentally different than those for fossil fuels50,51. Specifically,
concerns about impact to important natural features like rare species and habitats may
be of greater concern52. The overall impact of fossil fuels is far greater than the impact
of renewables, but the distribution of those risks across space and the specific nature of
the risks is different between sources53, 54.
As Chapter 3 demonstrated, spatial planning using free, publicly available data
can yield significant insights into the costs and benefits of siting renewable energy.
Using spatial planning to identify areas on the landscape where turbines would have
lower environmental or social costs could allow communities a greater degree of both
insight and control over the location of controversial projects. Using quantitative spatial
modeling and advanced planning can help elucidate specific tradeoffs such as the
tradeoff between minimizing impact to viewsheds and the production of power. Recall

50

Robert I. McDonald, et al., Energy sprawl or energy efficiency: climate policy impacts on
natural habitat for the United States of America, 4 PLOS ONE (2009).
51
Robert M. Horner & Corrie E. Clark, Characterizing variability and reducing uncertainty in
estimates of solar land use energy intensity, 23 RENEWABLE AND SUSTAINABLE
ENERGY REVIEWS 129 (2013).
52
GEORGE LEDEC, et al., GREENING THE WIND: ENVIRONMENTAL AND SOCIAL
CONSIDERATIONS FOR WIND POWER DEVELOPMENT (United States: World Bank
Publications. 2011).
53
Jeffrey E. Lovich & Joshua R. Ennen, Assessing the state of knowledge of utility-scale wind
energy development and operation on non-volant terrestrial and marine wildlife, 103
APPLIED ENERGY 52-60 (2013).
54
Benjamin K. Sovacool, Contextualizing avian mortality: A preliminary appraisal of bird and
bat fatalities from wind, fossil-fuel, and nuclear electricity, 37 ENERGY POLICY 2241-2248
(2009).
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that if the 25 turbines that caused the least impact to viewsheds were built in Chittenden
County, those turbines would produce 51% less power than if 25 different turbines
were built with the highest power producing potential. Specific location for renewable
energy placement can have tremendously different impacts across a variety of
important metrics such as power production, impact to natural features, carbon storage,
or viewshed. Under the current reactive process, regulators and communities do not
have the chance to weigh the costs and benefits of developing different sites.
Because renewables are fundamentally different than fossil fuels, they demand a
different approach to environmental issues. The environmental criteria used by the
Board were written in the late 1960s and have largely not been updated to reflect
contemporary environmental concerns. Although the ANR is Vermont’s primary
environmental agency, its authority is limited in siting decisions. In light of Vermont’s
ambitious renewable goals and the changing face of electric regulation, different types
of environmental expertise are now required to address renewable energy siting.
Generally, Board members are economists or lawyers. It is extremely rare that
Board members have expertise in natural resource or land use issues and the Board has
never hosted a member with expertise in ecology. Board members rely on expert
testimony provided by developers and other parties to evaluate the ecological impact of
proposed projects. As the number of projects being sited in-state increases, the Board
may need more staff expertise or even Board membership by natural resource
professionals to adequately consider the impacts to the environment of major projects.
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4.3.3. Volume of cases before the Board
The current siting process is better suited to an era when power plants were
large and rarely built. Renewable plants are smaller and frequently constructed. The
system of regulation for electric utilities was designed in an era of vertically integrated
utilities and simple financial cost-benefit analysis. Utilities could optimize their
generation resources for cost alone and power plants tended to be large and so rarely
built. However, the number of cases before the Board has dramatically increased in
recent years (Figure 25), and the capacity of the Board has been strained by siting
cases55,56.

55

Energy Generation Siting Policy Commission, A Report to the Governor and Vermont
General Assembly (2013) http://sitingcommission.vermont.gov/publications.
56
The Board also handles rate cases and regulates a range of other industries including
communications and natural gas, so the above graphic depicts only a fraction of the Board’s
total workload.
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(2000-2012)
20

Number of Dockets

1
2
1

3

1
1

2
1
1

3
1

1

1
1

1
2
1

1
1
2
1

16

4

2
1
1

2
1

15

10

12
8

1
1
1

5

0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Solar

Wind

Bio mass

LNG

Nucl

Land fill Meth

Farm Meth

Hydro

Steam Generator

Multi fuel Peakr

CoGen

Bio diesel

Figure 25: Electric generation dockets before the Public Service Board, 2000-2012

Before the Vermont legislature decided to promote renewables, the Board heard
between zero and one generation siting case each year. Since the late 1990s, several
important legislative changes occurred that dramatically reshaped the generation siting
situation in Vermont.
The legislature voted to allow regulated electric utilities to sell “green” power to
customers on a voluntary basis at a higher rate. The most visible example of this is
Green Mountain Power’s Cow Power program that purchases electricity generated on
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farms by anaerobic cow manure digesters. Many of the new cases being handled by the
Board are for farm methane digesters or for small solar installations. In 1998 the
legislature also sanctioned net metering projects, which allow customers to generate
power at their homes and businesses (usually using small-scale solar) and sell it back to
the grid57. Finally, in 2009 the legislature established a feed-in tariff58 (knows as the
Standard Offer Program because of a political aversion to the word “tariff”)59. This
program offers a higher rate to low-carbon generation resources (wind, solar, and farm
methane) under 2.2 megawatts, and it has resulted in the proliferation of small
generation facilities throughout the state. Each of these facilities must go before the
Board in a full contested-case proceeding. These three programs have converged to
alter the goals of utilities from simple lowest-cost reliable service to a complex mix of
environmental and political aims. The regulatory regime was never adequately updated
to handle the volume and types of cases before the Board.
Most of the net meter and standard offer cases are relatively straightforward and
timelines for these cases have been improving. However, the relatively straightforward
cases are dwarfed in terms of time and money by tremendously controversial cases, for
example, Kingdom Community Wind in 2011 in which 20 parties participated (PSB,
57

Cheney, Margaret. Testimony to the Energy Generation Siting Policy Commission at p. 122.
January 11, 2013. Vermont Energy Policy Pavilion auditorium & giga conference room.
58
A feed-in tariff (FIT) creates a long-term financial incentive for generators of renewable
electricity. Under a feed-in tariff, regulators require utilities to connect the renewable energy
generator to the grid and pay that generator for electricity at a fixed rate, which is generally
higher than the rate the utility charges its customers, for the life of the contract (in Vermont, 20
years). The goal of a FIT is to create a robust market for renewable energy to lower technology
costs and increase the development of renewable resources, potentially paving the way for
future growth.
59
30 V.S.A. 8001(a)
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7628). That case took a full year to litigate at the Board and only truly concluded on
October 19, 2012 when the Vermont Supreme Court issued its decision in the final
pending appeal in that case60,61.

4.3.4. Financial costs
Steve Chu, former secretary of energy, often cited soft costs as a primary
obstacle to bringing down the cost of new renewables62. “Soft costs” are the costs
incurred by developers to obtain permits, conduct the required scientific studies, and
fulfill regulatory obligations. Soft costs constitute 9% of installed capital costs for new
wind facilities on average63. Costs in Vermont may be higher than this base case
scenario because states with very low soft costs, like Texas, heavily weight the national
average. Vermont’s permitting process is more involved, and likely more costly than
the larger Western states although Vermont-specific data do not exist. These costs are
eventually passed on to consumers, so reducing them would positively impact both
consumers and developers while allowing renewables to compete more effectively in
the market.
In addition to soft costs, investors face the time value of money. Because
investors discount the future, the longer it takes for investments to be repaid, the lower
60

See In re Joint Petition of Green Mountain Power Corporation supra note 37.
In that decision, the Vermont Supreme Court affirmed the Public Service Board’s order
granting a Certificate of Public Good. The Supreme Court generally grants significant
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62
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63
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Wind Energy Review: National Renewable Energy Lab.
61

115

the net present value of a plant. The longer a project takes to permit, the more impactful
the time value of money becomes on the project’s bottom line. If revenues from a
project are delayed because of regulatory and legal hold-ups, the net present value of
new plants significantly decreases which may cause some investors to lose interest or
invest elsewhere64. Bringing down soft costs and regulatory wait times could
potentially give a significant boost to renewable production in the U.S.

4.4. Theoretical frameworks justifying greater public involvement
4.4.1. The roles of expert knowledge and local knowledge in the siting process
An inherent tension in renewable energy planning exists between scientifically
derived expert knowledge and socially constructed or local knowledge. This tension
cuts to the heart of epistemological questions about what knowledge is, how it is
created, and what methods of acquiring it are useful and valid in different contexts.
Both scientifically derived knowledge and local knowledge have important roles to
play in the planning process. Furthermore, the two are inseparable and always
interwoven though they at times appear to be dichotomous.
On the one hand, purely empirical questions that can be answered by scientific
inquiry are pervasive in energy decision-making. For example, what is the carrying
capacity of a piece of equipment or the expected output of a power plant? On the other
hand the way in which this empirical knowledge is created, framed, interpreted, and
applied in decision-making should be linked to subjective social knowledge along with
64
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normative decision-making. For example, where is the least impactful place to site a
power plant, or what is the right balance of transmission and generation in a low-carbon
energy system? A variety of social or local knowledge is needed to interpret, elucidate,
and apply objectively-derived scientific knowledge.

4.4.2. Scientific modes of thought
Scientific ways of knowing are based on a material view of the universe. In the
scientific worldview, all phenomena arise through the interaction of matter governed by
natural laws. These laws are knowable through inquiry that proceeds according to the
scientific method of hypothesis testing and the gathering and analysis of empirical
data65. In this view, the natural world is knowable, and by extension can be controlled,
through rational inquiry and careful intervention. Rational inquiry establishes clear
cause and effect relationships, which if properly understood and managed can produce
better and more desirable outcomes. Science can optimize for a variety of variables
through controlled experimental discovery and application66.
This paradigm has provided powerful insights in the natural sciences including
physics, chemistry, engineering, and technological development. It has also been
applied in the science of ecology to examine the components of ecosystems and the
relationships between organisms, populations, and the geophysical environment. When
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operating in a research realm of experimentation and discovery, the application of
scientific thinking has greatly advanced human understanding. Throughout the
twentieth century, the trend of governance has been one of moving decision-making
into the hands of experts67. If expert scientists can use the scientific method to
understand how systems will react to stimuli, they should be able to craft rational and
optimal answers to society’s woes68.
Technocracy in environmental decision-making can be understood as the
application of the epistemology of science to extremely complex social and ecological
problems. This trend is evident in the huge and growing federal and state bureaucracies
that do the lion’s share of governing, from rulemaking to specific enforcement actions.
As is the case with the Public Service Board in Vermont, technically trained
professionals are tasked with taking the ambiguous language of congress or state
legislatures and translating it into operationalized rules69. By removing such decisionmaking from the political realm, it is assumed that more rational and effective
governance of natural resources and environmental threats will result70.
This conception of scientific knowledge is somewhat idealized because it
assumes that scientists know (or should decide) what to optimize for as they plan. To
take as an example the spatial modeling undertaken in Chapter 3 of this thesis, very
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quickly our ability to optimize for specific results breaks down when we face
competing priorities that are mutually exclusive. For example, in Chittenden County if
we optimize for power production, the resulting impact on viewshed will be much
higher than if we optimize for viewshed impact. The question of which of these metrics
is more important simply cannot be answered by scientific inquiry alone.

4.4.3. Cost-benefit analysis
One derivative of scientific knowledge that is frequently deployed in decisionmaking about energy is cost-benefit analysis. In recognizing classic problems of
common pool resources, economists have noted that individuals have a perverse
incentive to exploit resources for their own benefit because the cost of exploitation can
be “externalized” onto society as a whole rather than borne by the individual
exploiter71. This is particularly true in the case of environmental goods like clean air,
clean water, and a stable climate. Activity in the economic sector does not generally
reflect the true “costs” of pollution and destruction of the natural environment72. Costbenefit analysis seeks to quantify the environmental and economic costs of a policy
option (building a new wind plant for example), compare the costs and benefits, and
choose the least costly option.
While monetary values are an essential part of environmental decision-making,
they do not fully capture the holistic nature of environmental problems, the moral
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implications of such decisions, or the way that different individuals value the natural
environment differently73. They also mask intrinsic value that nature has apart from the
human experience of it. Environmentalists who place monetary values on natural goods
and services do so with imperfect information, and the process is inherently valueladen74. Some subjective person, usually the economist, must determine what to value
and how to derive that value. This decision implicates philosophy, ethics, preferences,
and worldviews and therefore cannot be objective75,

76

. When the economist presents

these views as though they were objective, scientific valuations of nature that can be
readily compared with the straight financial costs of proposed projects, she is in fact
determining what society should value and how much they should value it. Like other
decisions in energy siting, such normative decisions would benefit tremendously from
the involvement of citizens, and the results of these decisions would be more durable
and less contentious than if they were made by an expert alone77.
Cost-benefit analysis in the field of environmental economics has an important
role to play in energy siting in Vermont, but misses some key concerns. Currently
under 30 V.S.A. Section 218(c), the statute that governs least-cost integrated planning
for utilities in the state of Vermont, utilities must consider the environmental costs
along with financial costs and choose the least cost option for meeting the electric
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demand of their customers. This is a direct application of the principle of cost-benefit
analysis. A broader, more inclusive decision-making process which considers valueladen tradeoffs explicitly would more fully integrate the concerns of relevant
stakeholders.

4.4.4. Social or local modes of thought
The epistemology of local knowledge or socially constructed knowledge closely
corresponds to Stone’s notion of the polis – an arena of human action governed not by
objectivity and rationality but by agendas, passions, and relationships78. In this
worldview, no one objective truth exists to preside over competing interpretations, but
rather the knowledge of individuals is deeply situated in their social circumstances and
personal experiences. Knowledge consists not of empirical data, but of emotions,
morality, ethics, intuitions, heuristic reasoning, and metaphor79, 80. This knowledge is
constructed by people and by groups in discursive and contextual processes that arise
from “position,” or one’s location in the social-political structure. Fischer writes, “the
alternative to the single-visioned relativism of universal theory is…partial, locatable,
critical knowledge”81 .
In Stone’s conception of the polis, worldviews and agendas are competing
against one another in a constant ebb and flow of political jockeying. Examples of
environmental decision-making governed by this mode of knowledge can be seen
78

See STONE supra note 70 at 17-34.
FISCHER supra note 65 at 75.
80
Nolon supra note 12.
81
FISCHER supra note 65 at 82.
79

121

primarily in legislatures and congresses. Such bodies deploy information strategically,
appeal to emotion and empathy, and create competing narratives of purpose. There are
many examples of how such a mode of governance results in unstable and capricious
decision-making that ignores some fundamental scientific truths. Interest-group politics
that deploys scientific knowledge only strategically and politically has often resulted in
decisions that privilege powerful groups and their interests. A total reliance on social or
local knowledge also produces moral hazards of caprice and uncertainty.

4.4.5. Integration of knowledge in people and processes
Of course as they have been presented here, these two ways of knowing seem
like a dichotomy with separate adherents to each distinct philosophy. In fact, few
people or practitioners would draw the line so distinctly. People in the real world move
between modes of thought and are capable of holding both modes to be valid even
when they conflict. The literature on citizen participation in environmental decisionmaking is fraught by this dichotomous language, framing the debate as though
technocrats believe their decisions are always objectively correct and citizens are
outcast and disenfranchised from a highly technical and exclusionary process82, 83, 84, 85.
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The siting process falls into this trap as well. It assumes that decisions made by the
Board (experts) based on testimony of scientists (experts) will be more valid and
objective than decisions that citizens would have come up with on their own even when
the Board is making subjective decisions that cannot be scientifically optimized.
People create both scientific and social knowledge continuously in both thought
and dialog. When a group of technocrats makes a decision to raise or lower a standard
for environmental pollution, they are drawing on implicit (and occasionally explicit)
ethical and moral feelings about acceptable levels of risk to the population as well as
relying on empirical data. When local people oppose wind farm, they do so based on
both what they know about wind farms in general and how they feel about the
consequences of installing one in that particular location86. Within each actor,
knowledge creation is a fluid and dynamic process that involves both scientific
investigation (or reliance on science conducted by others) and normative judgments and
interpretations of what that science means87. Often technocrats have strong ethical
feelings that cannot be separated from their decisions on those issues. Citizens who
seek to influence decisions also often possess deep technical knowledge and advanced
degrees in fields relevant to the decision at hand88. Even when they do not possess such
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specialized knowledge, they are intimately familiar with a place and the processes at
work there and can visualize the outcomes of environmental decisions89.
The current siting process deploys both types of knowledge but privileges
expert knowledge over the knowledge held by local citizens. What is lacking in the
siting process is an acknowledgement that some of the decisions being made are
subjective and could benefit from a more explicit involvement of local citizens. When
the Board issues a decision about noise requirements at a wind facility, or mandates
that a developer conserve habitat to compensate for the loss of habitat at the
development site, the Board is issuing a normative ruling about the way the world
ought to be. In that capacity, the Board is deploying local or social ways of knowing,
but its opinions are issued as an expert, technical body. In subjective decisions such as
these there ought to be more room for citizen participation. The approach I propose
takes a normative view of citizen involvement – that is, in a democracy when
subjective decisions are being made, “participation is essential to a healthy
democracy”90.
While involving citizens in subjective decisions is an important part of the
process, many of the decisions to be made require a deep reservoir of knowledge about
technical issues. Citizens often know a great deal about specific issues in their
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communities, but for the tradeoffs involved in energy planning to be fully understood
robust education efforts may be needed to bring citizens up to speed91.

4.4.6. Public capacity building and position disclosure by experts
Citizen participation is often characterized as happening on a scale from least
influential (notice and comment) to most influential (citizen empowerment)92. Most
decision-making in energy falls at the less influential end of the spectrum. In Vermont,
the Public Service Board hears public comment on pending cases and allows citizens to
intervene in cases before it, but it has total discretion to ignore input from citizens, as it
often does. In tremendously complex areas of decision-making like energy, capacity
building is needed among citizen groups to meaningfully bring their concerns to the
table and also to fully face tradeoffs involved in energy planning93.
Such capacity building need not be aimed at reducing local opposition or
changing opinions, but rather at strengthening the scientific knowledge base of citizens
who wish to participate. Ideally building a robust scientific understanding among
participants increases the integration of scientific and subjective knowledge, giving
them access to a full set of tools to make decisions.
Discursive processes of capacity building have been shown to soften political
stances and force citizens to consider real tradeoffs in decision-making94. This point is
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essential. Recall from chapter 1 that many commenters have a suite of “pet” issues and
tend to only focus on one source, or the risks of energy development in general. Very
few commenters saw reliability or availability of power to be of any benefit, perhaps
because electricity has become an “invisible” part of modern society. Without a robust
educational effort, clear scientific data, and an expert-driven presentation of the costs
and benefits involved in siting, citizens may simply reject all forms of development
because they do not want to bear the costs of development, but do not fully appreciate
the benefits either. The findings of Chapter 2 suggest that involving citizens in energy
decision-making could run the risk of compromising the reliability of the electric
system if they simply reject all development. Rules should be put into place to ensure
that proponents as well as opponents are involved and that a total veto of all
development is not an option.
Who conducts capacity building, what information is presented, and which
citizens have access to it are all political decisions subject to manipulation by powerful
interests95. However, if citizens can sharpen their scientific reasoning and knowledge
base, they are more likely to make an impact on agency decisions96.
Experts should make explicit the value judgments that they deploy when they
propose recommendations and leave those value judgments open to critique and
criticism. Of course critically thinking members of the public can identify and elicit
value judgments even when experts do not disclose them by asking critical questions
and noticing when experts move from statements about the way the world is to the way
95
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the world ought to be. Normative statements about the way the world ought to be (we
should do x, or y provides the best course of action for biodiversity) are ethical in
nature and should be up for debate within the political process.
Forcing experts to recognize, express, and explain their moral positions will
also open up the policy design space. If an expert’s opinions about what we should do
are held on equal ground with citizens’, more possibilities and more robust debate
about them emerges97. Recognizing the full scope of normative propositions in a
political context is ethical in a democratic society that values accountability and the
right to self-determination98.
A collaborative approach that acknowledges the interdependencies of scientific
and local knowledge and works to build capacity in both citizens and experts could
provide accountability at a micro-scale and restore democratic decision-making in
highly technical fields. Representative democracy, with all its instability and caprice, is
not well-suited to making decisions about highly complex fields like energy
development99, 100, 101, 102. Technocracy is equally ill-suited to decision-making because
it is prone to overreaching, unintended consequences, bureaucratic dictatorship, and
different disciplines working at cross-purposes in an opaque manner103,104,105. A hybrid
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model that recognizes the importance and legitimacy of both modes of knowledge in
decision-making is needed to both craft sound environmental decisions and to restore
democratic principles.

4.5. Community-led planning to establish renewable energy zones (REZs)
Upstream planning could alleviate some of the practical and theoretical
concerns about the siting process. Upstream planning of renewable energy zones
(REZs) would be similar to planning and zoning processes, but occurring at a higher
level of administration. Major stakeholders would be invited to engage in a
collaborative, iterative process to identify renewable energy zones. Specific
stakeholders to include are listed and described in the “who would be involved” subsection of this chapter. Once REZs are identified, developers wishing to site in those
areas would be allowed to go through a faster CPG review at the Public Service Board.
During the planning process, stakeholders engage in co-learning, hearing testimony
from experts, reviewing maps and studies, and reaching out to the public. The iterative
learning process would occur before participants would make decisions about which
areas should be zoned for development.

4.5.1 Structure of the process
An ideal deliberative process for REZs would integrate subjective social
information and scientific information through a discursive process of involvement of
104
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both citizens and technical experts. This approach is seldom used in the field of
renewable energy siting106,107. A series of meetings would occur during which experts
and citizens talk with one another about specific issues, review available research,
commission new research, and discuss findings of research and modeling as it is
completed. Following these educational meetings, deliberative meetings would be held
where the benefits and drawbacks of various options are discussed.
During deliberative meetings, a series of scenarios are developed which identify
specific areas as REZs (Renewable Energy Zones). In this stage it is important to
differentiate the scenarios as much as possible so that the options for final
implementation provide a wide range of possibilities108. Finally a series of decisionmaking meetings are held and the group decides which scenario will become the
region’s renewable energy plan.
Such a process would need to recognize the validity of both technical expertise
and citizen preferences as important by allowing time to flesh out scientific realities as
well as potential social implications of the various scenarios109.
Education is the first step, but true democratic devolution of power involves
granting some authority to citizens110. Ideally consensus-based models that give equal
power to experts and to citizens would be used. In the absence of consensus,
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alternatives include majority rule, super-majority rule, citizen panels and juries,
advisory committees, negotiation and deal making, or arbitration111, 112.
The plan could include not only the location of the REZs, but also potential
transmission corridors, specific restrictions on construction or operation of plants, or
provisions for the compensation of surrounding communities113. Once the plan is
established, it should carry significant legal weight at the PSB during the review of
particular projects.

4.5.2. The role of scientific research and experts
Fortunately emerging spatial technology allows communities to conduct
planning at the landscape scale, directing siting toward areas where ecological damages
can be minimized. These technologies deploy a coarse-filter, meaning that they lack
some nuances that can be captured by the actual permitting process, like site-specific
bird monitoring, habitat surveys, or surface water studies. With available data, or data
that could be collected using satellite imagery and LIDAR, geographic information
systems (GIS) can be used to locate areas on the landscape where wind turbines are less
likely to disturb wildlife or where visual impact could be minimized114.
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The state agencies will be able to provide a great deal of technical expertise, but
it may be necessary to enlist the professional services of outside technicians and experts
for more specific analysis. Where it is necessary to include outside experts, participants
in the process should agree in advance on who will fill that role. In the contested case
model, each side hires its own experts to represent its interests. Choosing the experts
who will conduct specific research by consensus may improve the transparency and
reliability of the scientific knowledge that is produced.
Unfortunately with any energy technology, there are tradeoffs associated with
siting, so although these spatial mapping technologies can provide insight into what
those tradeoffs might be, but fundamentally cannot “optimize” wind turbine placement.
Spatial mapping cannot answer the question of what is most important, viewsheds or
carbon storage, or how much protection rare natural communities should receive. These
questions can only be answered through democratic, deliberative processes.

4.5.3. Who should be involved
The question of who to involve in energy planning is key to the success or
failure of the process. There is a balance between involving too many parties, which
can make negotiation unwieldy, and including as many dimensions of the problem and
opposing viewpoints as possible. Although there is a temptation to exclude oppositional
voices, including them will ensure that the result is sustainable over the long term.
Unlike the contested case model, community-led planning offers the opportunity of
including supporters as well as the opposition.
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Planning should include the Regional Planning Commission which would be the
primary host of the planning process. It should also include utilities with service
territory in the affected area115. In addition to utilities, merchant generators are often
developers of projects, so the process should include a voice for developers whether
specific wind development companies active in Vermont or a representative industry
group such as Renewable Energy Vermont. Several state agencies should be involved
including the Public Service Department, the Agency of Natural Resources, and
possibly the Department of Public Health (as needed to address concerns about noise
and health impacts). A range of NGOs may be interested in participating including the
Vermont Public Research Interest Group, the Vermont Natural Resources Council, and
Vermonters for a Clean Environment who have all participated in siting before116. In
addition to these institutional players, a small group of three or four citizens should be
chosen to represent the general public. It is important that these citizens hold a range of
views including some who in principle support and some who oppose wind
development. Deliberative processes have been shown to change points of view of
participants, especially when they begin with a discursive educational component117.
The general views of participants may evolve as the process unfolds, but for the
purposes of public acceptance and transparency, it is essential to include a range of
voices.
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Under the current process the main venue for groups and individuals to
participate in the process is by being admitted as intervenors in the siting process. This
results in an oppositional atmosphere rather than a cooperative one. People who support
wind energy have no reason to get involved in the siting process when it is so expensive
and difficult to participate. Community-led planning provides a less expensive way for
supporters to get involved and makes it easier for them to engage. Under contested
case, it can at times appear that there is no public support for wind energy in the state
because supporters have no substantive venue to participate. One of the main benefits
of community-led planning is that it allows for a full spectrum of opinions to be heard
during the process.
This list of actors and concerns is not exhaustive. A critical step at the outset of
such a planning process is identification of key stakeholders. The core group of parties
must help to identify additional groups or people who should be included keeping in
mind that the perceived legitimacy of the process hinges on whether a wide range of
views is represented118.

4.5.4. Level of decision-making in planning
Some have argued that towns should conduct energy planning. Unfortunately
the professional planning capacity in Vermont towns in limited because most town
officials are volunteers with few (or even no) professional staff. Mapping technologies
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used in determining viable siting locations is expensive, time consuming to learn, and
time intensive to use. Without significant capacity building at the local level, town
energy planning is not possible. Also, with 246 separate towns and cities in Vermont,
the time required from developers and utilities to engage at the town level would make
the process prohibitively time consuming for them119 . Vermont does have a unique
resource in the Regional Planning Commissions (RPCs). There are 11 RPCs in
Vermont covering between 10 and 55 towns each120. These planning commissions have
professional staff dedicated to issues of transportation and emergency planning and
already possess significant capacity for spatial modeling and convening groups of
interested stakeholders. Planning should be conducted at the RPC level, with support
from the State.
One limitation to conducting planning at this scale is that RPCs are not invested
with the statutory authority to construct legally binding energy plans. If RPCs were
invested with this authority, it would require amendments to 30 V.S.A. § 248(b)(1) of
the Vermont Statutes. Such plans would be required to hold more authority in the CPG
review process. Currently the Board must find that the development “will not unduly
interfere with the orderly development of the region with due consideration having
been given to the recommendations of the municipal and regional planning
commissions, the recommendations of the municipal legislative bodies...”121 Two key
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amendments would be required. First, RPCs would need to be granted statutory
authority to add regional energy planning to their extant regional plans122. Second, the
plans they produce would need to be integrated within the CPG review process so that
they held a greater degree of legal authority than town plans currently do.

4.5.5. Funding mechanisms
Advanced planning is an involved process that requires scientific studies, the
time of professional staff at the RPCs and state agencies, and the services of dispute
resolution facilitators. Although this process should be less costly than the lengthy and
expensive contested case process, an adequate funding mechanism is not obvious.
Both the PSD and the PSB are funded by a variety of sources; most prominent
among them is a gross revenue tax paid by utilities123. There is currently no application
filing fee for energy development in the state124. Before the federal restructuring of
utility markets under PURPA (the Public Utility Regulatory Policies Act of 1978),
utilities were the exclusive developers of new generation125. When this was the case,
regulatory activities related to siting were effectively paid for through the gross revenue

122

RPCs already conduct extensive regional planning under 24 V.S.A. § 4348 which mandates
the creation of a regional plan. The purpose of the plan is spelled out in 24 V.S.A. § 4347: “A
regional plan shall be made with the general purpose of guiding and accomplishing a
coordinated, efficient and economic development of the region which will, in accordance with
the present and future needs and resources, best promote the health, safety, order, convenience,
prosperity and welfare of the inhabitants as well as efficiency and economy in the process of
development. This general purpose includes, but is not limited to recommending a distribution
of population and of the uses of the land for urbanization, trade, industry, habitation, recreation,
agriculture, forestry and other uses”
123
30 V.S.A. §§ 22-24.
124
See Energy Generation Siting Policy Commission supra note 55.
125
18 C.F.R. §§ 292.201-292.211.

135

tax on utilities. Now that merchant generators apply for permits independently of an instate utility, siting cases before the PSB are insufficiently funded126. Given the recent
dramatic rise in siting cases, a new funding mechanism will be required regardless of
whether the state implements community-led planning. In the case of funding contested
case proceedings, a fee based on the MW capacity of the proposed facility could
provide an adequate funding source. Upstream planning is more complicated to fund
because there is no specific utility or developer at the time of the planning effort who
could be taxed or pay a fee based on anticipated revenue.
If a community-led planning process were implemented, savings to the state,
citizens, and developers would likely outweigh the costs of upfront planning, but those
costs would be distributed differently than they are now. The costs of the current
process are born by developers and intervenors through private fees paid to attorneys
and expert witnesses. Administrative costs at state agencies are currently paid through
general appropriations (in the case of ANR) or gross revenue taxes to utilities (PSB and
PSD). Even if the new process is less costly overall, the distribution of these costs will
change. There will likely be less spending on legal services and more spending on
scientific and professional planning services. This shift may cause some controversy.
There are several options for funding this effort, but the revenue for new
projects will be gained by investors, so ultimately they should pay the costs of upstream
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planning127. This is especially true where upstream planning results in a faster and less
costly downstream siting process. One possible funding mechanism is the creation of a
revolving fund that is replenished by a filing fee or revenue tax on new projects in
renewable energy zones. The state would supply the initial funding for planning
exercises then be reimbursed through the filing fee or when developers take advantage
of the new REZs. A recent study estimated that instituting planning efforts at each of
the 11 RPCs would cost about $440,000128. This figure is just an estimate and my not
fully take into account the range of scientific studies that should be conducted or the
cost of a more collaborative process129. Vermont’s annual budget is around $1.4 billion,
so the initial outlay represents a small percentage of the overall state budget130.
Nonetheless, for a small state like Vermont, even relatively small line items can have
important tax implications. Since it is unlikely that all 11 RPCs will conduct planning
exercises at once, a roll-out approach could soften the financial impact from year to
year. If three RPCs conducted community-led planning in the first year, and four RPCs
during each of the following two years, the budgetary impact could be spread out
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The state could add to the utility gross revenue tax or authorize an additional charge to
customer utility bills. Neither of these options imposes costs appropriately because it is the
developers of new generation that stand to make revenue from wind farms (and the
development zones that facilitate them), so they should pay the costs. Utilities and consumers
do receive some benefits from these projects (cleaner air, energy independence, offsetting of
the effect of peak summer pricing), but making the case that these benefits outweigh the costs
of planning may be hard to make in a political climate where new taxes and fees are unpopular.
128
See Energy Generation Siting Policy Commission supra note 55.
129
The Siting Commission study envisioned a more top-down approach where RPCs conducted
planning without the type of discursive, educational collaboration suggested in this paper. It is
likely that such an approach could be more expensive because it may be more time consuming.
130
Vermont Department of Finance and Management, Vermont Comprehensive Annual
Financial Report for the fiscal year ending June 30, 2013, (2014),
http://finance.vermont.gov/sites/finance/files/pdf/cafr/2013_CAFR_Final.pdf.
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across a three-year time horizon. This would also allow for adequate participation from
agency staff at the state level who would be overstretched trying to participate in 11
processes simultaneously.

4.5.6. Three key provisions
In order to be successful, the community-led process should pay special
attention to three key issues: a mandate that RPC energy plans allow some renewable
energy development; statutory language ensuring that projects being sited in REZs
actually receive a faster permitting process during CPG review; and the collection of
baseline ecological data within the REZs.

4.5.7. Limits to local power
As discussed in Chapter 2, some communities are staunchly opposed to the
development of wind specifically. If RPCs in these areas conduct planning exercises,
there is a risk that the exercise would result in no designation of renewable energy
zones, or the designation of zones that implicitly or explicitly ban wind. Climate
change is extremely urgent and the importance of transitioning away from fossil fuel
use cannot be overstated. Under these circumstances, it is important that some areas be
designated for renewable development. One model to prevent the total exclusion of
renewable in the RPC plans would be taken from the federal statute governing siting of
cellular communications towers which says that local zoning boards can apply rules to
the siting of cell towers, but those rules “(II) shall not prohibit or have the effect of
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prohibiting the provision of personal wireless services”131. Communities can decide
where and how to site cell towers, but do not have a veto over whether they can be
sited. A similar provision applying to renewable energy zones would prevent RPCs
from excluding wind, solar, or other specific sources from their plans entirely.

4.5.8. Delivering on the promise of quicker “down-stream” permitting
In California, one troublesome aspect of their Desert Renewable Energy
Conservation Plan is that no provision is made in state law to give projects built in the
renewable energy zones a quicker permitting process. As a result, even projects that are
proposed in the renewable energy zones may still have to go through a lengthy and
legalistic review before being permitted. This means that the zoning exercise could
result in an additional layer of costly, time-consuming bureaucracy without providing
relief from the contested case process. Before any planning begins, it is key that
Vermont state law be amended to so that renewables sited in the REZs will be subject
to a much-lightened and quicker siting process at the Board. Board review should
remain in place to check the technical specifications of particular projects to ensure safe
deployment on the grid, but intervenor status could be much more rarely granted,
certain environmental studies would not be required, and the number of public hearings
required could be reduced. The effect would be a much shorter and less exhaustive
siting review at the Board for developers building within REZs.

131

47 U.S. Code § 332 (c)(7)(B)(i)(II).
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4.5.9. Baseline Environmental Data
Once the REZs are established, the state could fund the collection of baseline
environmental data from the revolving loan fund. Currently many projects are not
required to collect baseline data, though data collection during construction and one or
two years into operation is commonly required. Without baseline data, it is difficult to
evaluate the data collected during construction and operation. Baseline data should be
collected about use of the area by birds, bats, mammals, and other important species, as
well as hydrology and microclimate.

4.6. Conclusion
Climate change creates an urgent need to build facilities for new renewable
sources of electricity. In response to this need, Vermont has set ambitious renewable
energy goals which it can only achieve if the current permitting process is updated to
allow faster and more effective siting of renewable generation. However, crafting a
process that promotes the development of renewable energy without providing an
effective way to engage communities could result in undemocratic decision-making.
The current process is flawed and should be updated to be more inclusive, incorporate
new technologies of spatial planning, and better deploy democratic principles. By
instituting a process of community-led planning at the Regional Planning Commission
level, Vermont could effectively create renewable energy zones for the fast-tracked
construction of renewable facilities in the state. Such a process would address conflict
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upstream in the regulatory process and build expertise and social capital among
participants.
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